

























Expect more from Percom. You won’t be disappointed. 


Percom’s double-density Z Controller for the H-89 is 
now available. Besides its many outstanding drive 
control features, the Z Controller includes a bonus 
parallel port that lets you directly connect your com¬ 
puter to a standard, off-the-shelf Epson MX-80, Oki- 
data Microline 80 or other low-cost printer. 

• Controls up to four single- or double-headed mini-disk drives. 

• Handles 35-, 40-, 77- and 80-track drives, and other standard 
track densities. • Formatted data storage capacity of 80-track dis¬ 
kettes is over 368 Kbytes. Forty-track diskettes store over 184 
Kbytes. Capacities for other track densities are proportional. A Z 
system with four double-headed, 80-track drives provides almost 
3 megabytes of on-line data. • The Z Controller co-resides with 
your H-89 disk drive controller. Your software can select either, 
and you don’t have to move drives around when switching be¬ 
tween systems. • The Z Controller includes Percom’s proven dig¬ 
ital data separator circuit and a dependable write-precompensation 
circuit. Expect reliable disk operation for a long, long time under ‘Z’ 
control. • The Percom Z Controller is priced at only $249.95, com¬ 
plete with HDOS-compatible disk drivers on diskette, internal inter¬ 
connecting cable and comprehensive users manual. 

System requirements - H-89 Computer with 24 Kbytes memo¬ 
ry (min), Replacement ROM Kit H-88-7 and HDOS 2.0. 


PERCOM 

PERCOM DATA COMPANY, INC. 
11220 PAGEMILL RD. DALLAS. TX 75243 
(214) 340-7081 

Toll-Free Order Number: 1-800-527-1222 

© 1981 PERCOM DATA COMPANY, Inc. 

PERCOM, 2FD-40 and ZFD-80 are trademarks of Percom Data Company. 
CP/M is a trademark of Digital Research Corporation. 


Add-On Z Drives for H-89, H-8 Computers 

• Forty- and eighty-track densities in either 1- or 2-drive modules. 

• All drives are rated for single- and double-density operation. With 
a Z Controller, an 80-track drive can store over 364 Kbytes (for¬ 
matted, one-side), a 40-track drive can store over 184 Kbytes. 

• Some models permit “flippy” storage, letting you flip a diskette 
and store files on the second side. «Z drives are fully tested, includ¬ 
ing a 48-hour operating burn-in to prevent shipment of drives with 
latent defects. • Assembled and tested one-drive units from only 
$399, two-drive units from only $795. 

System requirements - H-89 or H-8 computer with 16-Kbyte 
RAM, Heath first-drive floppy disk system, HDOS and drives inter¬ 
connecting cable. (Two-drive interconnecting cable optionally 
available from Percom) 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

Watch for announcement of ‘Z’ CP/M. 


Yes ... I’d like to know more about Percom Z drives and the 
Z Controller. Rush me free literature. 

Send to 

PERCOM DATA COMPANY, Inc., Dept. 26KI 

11220 Pagemill Rd. Dallas, TX 75243 
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Most small system users think all micro¬ 
computers are created equal. And they’re 
right. If you want performance, convenience, 
styling, high technology and reliability (and 
who doesn’t?) your micro usually has a price 
tag that looks more like a mini. It seems big 
performance always means big bucks. But 
not so with the SuperBrain! 

Standard SuperBrain features include: twin 
double-density 5%” drives which boast nearly 
350,000 bytes of disk storage - expandable 
to 10 megabytes. A full 64K of dynamic 
RAM. A CP/M* Disk Operating System to 
insure compatibility to literally hundreds of 
application packages presently available. And, 
a 12” non-glare, 24 line by 80 column screen. 

•Registered trademark at Digital Research, me. 


You’ll also get a full ASCII keyboard with 
an 18 key numeric pad and individual cursor 
control keys. Twin RS232C serial ports for 
fast and easy connection to a modem or 
printer. Dual Z80 processors which operate 
at 4 MHZ to insure lightning-fast program 
execution. And the list goes on! Feature after 
feature after feature. 

Better yet, the SuperBrain boasts modular 
design to make servicing a snap. A common 
screwdriver is about the only service tool 
you’ll ever need. And with the money you’ll 
save on purchasing and maintaining the 
SuperBrain, you could almost buy another one. 
For under $3,500, it is truly one of the most 
remarkable microcomputers available anywhere. 


Whether your application is small 
business, scientific, educational or just word 
processing, the SuperBrain is certainly an 
exciting solution to the small computer 
problem. And since you can easily expand it, 
you’ll probably never outgrow it. 

Call or write us today for a complimentary 
copy of our “SuperBrain Buyer’s Guide.” We’ll 
show you how you can get big system per¬ 
formance without having to spend big bucks. 
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PUBLISHER'S REMARKS 

Entrepreneurs Vital 
To Micro Industry 


By Wayne Green 



Viva Entrepreneurs 

If you’re into reading the business 
magazines, you know that the Japanese 
have developed some management tech¬ 
niques which are working heavily in 
their favor in fields where they are in 
competition with us. Their style of man¬ 
agement results in substantially more 
productivity per worker as well as a 
much lower turnover of workers. Thus 
they get us two ways, and their goods 
cost less to make as a result. 

It is costly when workers take coffee 
and smoking breaks. It costs when they 
make personal telephone calls. It costs 
when they chit-chat and gossip. It costs 
when they come in late and leave early. 
All of these little habits increase the cost 
of our products, making the bottom line 
higher than the Japanese. When some¬ 
one changes to another company, a new 
person has to be hired and trained, and 
this adds to the cost of the products. 
When someone is sick or has to stay 
home to care for a sick family member, 
this adds to the cost. 

One of the really heavy costs is when a 
union forces wages up for an industry 
year after year, finally putting the indus¬ 
try in a position where it can no longer be 
competitive with other countries (for ex¬ 
ample, the automotive industry). 

More and more companies are finding 
that the Japanese management system 
is a winner. Oddly enough, the Japanese 
imported the idea from us a few years 
back and have been beating us with it. 
There are several books on the general 
subject of Theory Z management. Oh, 
I’ve heard the argument that Z manage¬ 
ment is in line with the Japanese tradi¬ 
tion and not really something which can 
be used here. Well, you’ll find that it is be¬ 
ing imported very successfully, and that 
in many firms where the change has 
been made the turnover of people has 
dropped substantially and the quality of 
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the products produced has shot upwards. 

While there are some lessons we can 
learn from the Japanese—lessons which 
are being brought home by their success 
in more and more consumer-goods fields 
—not all of the lessons are telling us that 
the Japanese are doing everything better 
than we. We’re still hanging in there with 
some strong plusses of our own. 

One major plus is our entrepreneurial 
system. In Japan most of the business is 
done by huge firms, and their whole cul¬ 
ture does not encourage the entrepre¬ 
neur. Oh. they have a few, and many 
times they do very well. Most of their 
large firms were started by entrepre¬ 
neurs. One of the factors which has 
helped these firms grow so huge has been 
the lack of competition by a host of other 
smaller firms. 

Thus I see two major thrusts for us in 
America if we want to eventually retrieve 
our consumer electronics industries. One 
is the cultivation, almost at any cost, of a 
generation of technicians, engineers and 
scientists. We have almost killed off the 
breed, and this lack is hurting us severe¬ 
ly. Then I would suggest that we aim our 
education institutions at not only en¬ 
couraging technical careers, but also 
adding training in those factors which 
are most important to encourage the de¬ 
velopment of entrepreneurs. 

Thus, sowing the seeds for technical 
careers in high schools and equipping 
the students for industry in our colleges 
are critical. By mixing practical business 
courses with technical training, the grad¬ 
uates will have the background they 
need to eventually start their own busi¬ 
ness. There will always be a good growth 
potential for new businesses because 
they are able to operate more efficiently 
than big business, and are able to come 
up with new products faster. 

For example, look at the way a few 
hundred small businesses have run cir¬ 
cles around Radio Shack in the support of 


the TRS-80 computer. Indeed, as fine as 
the TRS-80 is, without the support of 
these hundreds of firms, it would be just 
another microcomputer. Radio Shack 
has some good programs for their sys¬ 
tem. but they don’t even hold a candle to 
many that are supplied by others. 

Big business can never really crush 
small business because it moves too 
slowly, and by the time it has a com¬ 
peting product on the market the small 
company has an even newer and more 
innovative product. No. despite Japan’s 
better technology—because they have us 
seriously outnumbered in engineers and 
technicians—I think our myriad of small 
businesses will be able to stay ahead. 

Of course, if the computer industry 
were like the automotive industry, with 
only miniscule changes over the years, 
we would probably see the same pattern 
of fewer and fewer really huge businesses 
taking over everything. In the high- 
capital intensive parts of the industry, 
such as the making of large-scale in¬ 
tegrated circuits, smaller firms are not 
able to compete. Indeed, we may see our¬ 
selves losing more and more of these in¬ 
herently larger businesses to Japan. 

The Japanese have rushed to take ad¬ 
vantage of as many of the world markets 
as possible, thus increasing their produc¬ 
tion volumes and lowering their unit 
cost. They have introduced a growing 
number of industrial robots to further cut 
costs and make it difficult for us to com¬ 
pete. But with no end in sight as to the 
technical development of computers, the 
Japanese advantage over us is cut. They 
can use robots to make memory chips, 
but not to grind out microcomputers, ter¬ 
minals, printers, modems and the other 
gadgets we need. 

My hope is for the development of a 
new breed of college—one which will stop 
wasting time on a generalized education 
and concentrate on the fundamentals of 
electronics, communications, computers 
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and the business courses to back them 
up so we will have both skilled techni¬ 
cians and entrepreneurs. 

When I stop in at Wendy’s for one of the 
salad dinners—which I can eat and still 
count on losing a half pound for the day 
when I am dieting—I listen to the talking 
going on around me. It is no wonder that 
junior is unable to speak well, to read or 
to write. I hear few people who take any 
pride in their ability to speak, and I hear 
lazy speech. 

Perhaps I was outstandingly fortunate 
to have parents and grandparents who 
took pride in the language. From my 
earliest years I remember arguments 
over the use of words, and looking them 
up in the dictionary to make sure that 
someone was right. This helped me 
develop not only a good vocabulary, but 
it also gave me an interest in the use of 
words. 

It would be nice if families would work 
toward developing a pride in our lan¬ 
guage. My dream college will hammer 
hard at good speech—teaching students 
to use the language and to express them¬ 
selves correctly. There will be few of the 
courses which wasted my college years— 
such as chemistry, physics, calculus, 
thermodynamics, strength of materials 
and so on. 

An entrepreneur needs to know about 
personnel management, marketing, how 
to be a salesman, how to purchase mater¬ 
ials, advertising, printing and things like 
that. He also should have a good ground¬ 
ing in the technical side of the field he is 
in. He may not want to be the chief scien¬ 
tist for the firm, but he does need to 
understand the technical end if he is go¬ 
ing to make good business decisions. 

Our colleges have not changed very 
much in the last hundred years or so. 
Perhaps it is time for a major change. The 
unrest of the 60s over irrelevant courses 
made a few changes, but nothing sub¬ 
stantial. Now, with our private colleges 
going out of business all around the coun¬ 
try, perhaps it is time to seriously con¬ 
sider a completely new format. 

I believe that a college can be a real 
stepping-stone toward a career as an en¬ 
trepreneur. Why do I stress this so 
much? Well, this is one of the few ways 
left in this world to make a lot of money. 
And without a lot of money it is difficult 
to be effective in making things happen. 
I’ve never had much personal use for 
money, but I’ve discovered that if my 
business efforts aren’t profitable. I don’t 
have the money to do other things. It 
takes money to make money, as I’m sure 
you’ve heard. Furthermore, as you make 
more money, people start to listen to you. 
which means you can be more effective. 

So the first step is to get teenagers 
hooked on technical careers via ham and 
computer clubs in high schools. The next 
step is to develop some modern colleges 
where the kids we have infected with 
ham and computeritis can get the techni¬ 
cal and business training they need. If 
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you are involved with education, perhaps 
you can help with the changes that are 
needed. 


Working at Home 

Are you interested in having some fun 
and also making some money at home in 
your spare time? Well, gather round and 
fire up your computer; I have something 
for you. 

You see, I have a problem and I need 
your help. Peterborough and the sur¬ 
rounding area is such a fabulous place to 
live that it is very difficult to move into 
the area. The town fathers have kept the 
growth down around 2 percent per year 
for the last 12 years or so. . . with no real 
expansion even in sight. It’s a small town 
and it is going to stay that way. 

Well, that’s fine for Peterborough, but 
what about Instant Software, which is 
growing at an incredible rate? The fact is 
that even if we could find enough people 
to move to Peterborough, there isn’t any 
room for them. So the obvious answer is 
to do as much of the work by mail order 
as we can. . . and that’s what I’m writing 
about now. 

There are a number of jobs at Instant 
Software which an energetic person 
could do at home. For instance, we need 
your help in sorting out the good pro¬ 
grams from the crummy ones. We hon¬ 
estly don’t want to publish anything but 
top-notch programs. We want to be sure 
that when people buy an Instant Soft¬ 
ware program they are getting a super 
program at a bargain price. Well, we can 
sort through the obvious dogs in our lab, 
but when it comes to shooting holes in 
the more complex programs, we just 
don’t have the people or the time. 

Another remote job can be writing doc¬ 
umentation. Of course, we do try to get 
our authors to put as much of the instruc¬ 
tions needed right into the program, 
making them self-documenting. But 
with many systems stopping at 48K 
there are programs which just can’t have 
everything built in. For this we need peo¬ 
ple with a computer and an interest in 
writing. The idea is to make the instruc¬ 
tions fool-proof. 

Another chore that is more than we can 
handle in-house is converting programs 
from one system to another. Oh, we 
tackle some of the urgent ones, but it 
takes several days for each and we just 
don’t have enough staff. If you’re inter¬ 
ested in doing conversions, please let me 
know. Most of the programs come in for 
the TRS-80, so you’ll need one of those 
. . and we’re looking for programs for 
almost any other system, so what else 
have you? 

Speaking of systems, once you start do¬ 
ing serious work at home, I don’t think 
you’ll have any problem charging all of 
the hardware and most of the other com¬ 
puter expenses up to business. After all. 


you’ll be making money at it, so it’s a 
business. Being able to tax-deduct all of 
your computer gear won’t hurt. 

Another little chore, for those of you 
who have a native language other than 
English, is translating our programs into 
other languages. We need translations 
into German, French, Italian. Spanish, 
Swedish. Dutch, Japanese, Korean, 
Greek. Hebrew. . .and what else is 
there? No language students, please— 
just people with a solid understanding of 
the languages. We have a couple of hun¬ 
dred programs which need translation 
—so get in touch and get started. 

How much does all this pay? Well, it 
doesn’t pay a fortune, but it’s a nice little 
plus for the home hacker. Why not make 
money while you are learning more 
about your system? And. once you get 
good at programming you can write pro¬ 
grams and retire on the royalties. Right? 

The other day I worked up a diagram of 
the process we go through to accept and 
publish a submitted program. It’s quite a 
chart, with about 225 separate steps in¬ 
volved in the process and a cost today of 
about $4000 to get a program through 
the mill and into the stores. You can 
understand why we need to be sure that 
the program is a good one. 

The Instant Software in-house staff 
numbers about 50 people, with at least 
that many supporting the effort in other 
departments on a part-time basis. They 
evaluate the programs, write the docu¬ 
mentation, make the masters of disks 
and tapes for duplication, design the 
packages, and so on. It’s a big deal. 

Some of the staff write and produce the 
catalog; send out information on new 
packages to our reps around the country, 
to the computer stores and other retail¬ 
ers; handle orders; and work in the ship¬ 
ping and accounting departments. 

At any rate, if you’re interested in 
working with us to evaluate programs, 
write documentation, convert them for 
other systems or do translations, please 
drop me a line and I’ll send you the 
details. □ 


MICRO QUIZ 


Analysis of Algorithms 

What is the maximum number of 
times that line 150 could be executed in 
the following program? 

110 DIM A(5) 

120 FOR 1=1 TO 4 

130 FOR J = (I + 1) TO 5 

140 IF A(I) = A(J) THEN 160 

150 T = A(I); A(I) - A(J); A(J) = T 

160 NEXT J 

170 NEXT I 

(answer on page 190) 
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8K BASIC chip (forZX80) 


39.95 


$4.95 


Shipping and Handling 


4.95 


Introducing 
the ZX81 kit 


If you really want to 
save money, and you enjoy 
building electronic kits, you 
can order the ZX81 in kit form 
for the incredible price of just 
$99.95? It’s the same, full-featured 
computer, only you put it together 
yourself. We’ll send complete, easy- 
to-follow instructions on how you can 
assemble your ZX81 in just a few hours 
All you have to supply is the soldering 


S' 

\ 


How to order 

Sinclair Research is the world’s larg¬ 
est manufacturer of personal computers. 

The ZX81 represents the latest 
technology in microelectronics, and it 
picks up right where the ZX80 left off. 
Thousands are selling every week. 

We urge you to place your order 
for the new ZX81 today. The sooner you 
order, the sooner you can start enjoying 
your own computer. 

To order, simply call our toll free 
number, and use your MasterCard or VISA. 

To order by mail, please use the 
b^upon. And send your check or money 
order. We regret that we cannot accept 
purchase orders or C.O.DIs. 


CALL 800-543-3000. Ask for op¬ 
erator #509. In Ohio call 800-582-1364. 
In Canada call 513-729-4300. Ask for 
operator #509. Phones open 24 hours 
a day, 7 days a week. Have your Master- 
Card or VISA ready. 

These numbers are for orders 
only. For information, you must write to 
Sinclair Research Ltd.. 2 Sinclair Plaza, 
Nashua, NH 03061. 


16K Memory Module (for ZX81 or ZX80) 


99.95 


AD CODE 02km 


PRICEt QTY. AMOUNT 


ZX81 


ZX81 Kit 


$149.95 


99.95 


t U S. Dollars 


TOTAL 


MAIL TO: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061. 
NAME_ 
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DIAL-UP DIRECTORY 


By Frank J. Derller, Jr. 


Dits and Dahs 
Of Computing 


Hams Break 
New Ground 
(Again) 


W elcome to Dial-Up Directory! Ev¬ 
ery month in this column I bring 
you the latest news and views on how to 
use your microcomputer as a data com¬ 
munications terminal. This month. I’m 
going to look at how amateur radio opera¬ 
tors are bringing together radios and 
computers to make systems that are 
breaking new ground in data communi¬ 
cations. I’ll also pay a photographic visit 
to the Hayes Microcomputer Corporation 
in Atlanta, GA. But first, a few random 
bits from the mailbag. 

Closer and Closer 

The Source information utility has 
made a major change in format. They 
have provided an optional menu to help 
users take full advantage of their ser¬ 
vices. You can still use all of the old com¬ 
mands in the direct command mode, but 
the optional menu will help guide you to 
new services or show you some of the fea¬ 
tures available on the system without 
printing out a complete index. The initial 
reaction to the optional menu format has 
been very positive. 

It's interesting to see how the two com¬ 
peting information utilities. CompuServe 


and The Source, are solving the prob¬ 
lems involved in this new business. They 
have taken two different approaches, yet 
the solutions look a lot alike. The differ¬ 
ences between the services now resem¬ 
ble those between a Ford and a Chev¬ 
rolet: price, specific features, availability 
and an unmeasurable characteristic 
called style. 

Speaking of features, CompuServe has 
announced that it is working with World 
Book Encyclopedia to develop an on-line, 
electronic version of the encyclopedia. 
Your friends who ask you. “But what do 
you do with a computer?” may not un¬ 
derstand an “information utility,” but 
every American is conditioned to believe 
that encyclopedias are good things to 
have in homes. 

A home with school-age children is not 
considered complete unless it has an 
encyclopedia set, even though most peo¬ 
ple also know that these expensive books 
go out of date amazingly fast. A constant¬ 
ly updated electronic encyclopedia is 
something most people can understand. 
I don’t know how effective the elec¬ 
tronic World Book will be in transfer¬ 
ring information, but 1 predict it will 


be a big psychological factor in increas¬ 
ing the popularity of information utilities 
and microcomputers. 

Oh yes—the folks at The Source have 
also been talking with a major encyclo¬ 
pedia publisher for some time—the more 
things change, the more they stay the 
same. 

System Listings 

This column used to provide a listing of 
available electronic message systems. 
However, publication lead times and the 
transient nature of many of these sys¬ 
tems combined to make our listings out 
of date before they arrived in your mail¬ 
box. If you like this service, you will be 
interested in the On-Line Computer Tele¬ 
phone Directory published by Jim Cam- 
bron. Jim is putting out a quarterly list¬ 
ing of electronic message systems and he 
puts a lot of effort into ensuring that it is 
as accurate as possible. The subscription 
rate is $9.95 per year. Contact Jim at PO 
Box 10005, Kansas City, MO 64111. or 
on CompuServe through 70040,414. 

Dits and Bits 

Amateur radio operators have been us¬ 
ing a form of digital communications 
since the early 1900s. The dits and dahs 
of International Morse Code signaling 
make up just as valid a digital alphabet as 
the zeros and ones of ASCII. Continuous 
wave (CW) code transmissions are still 
popular with radio amateurs because 
they can carry the message when more 
sophisticated voice systems are blocked 
by noise or other conditions. 

After World War II, hams began using 
Murray/Baudot code in radioteletype 
(RTTY) communications. Speeds of 60 to 
100 wpm are still commonly used. But 
radio amateurs have not stopped with 
the simple hand keys used to send Morse 
code, or with mechancial teleprinters. 
Their interest in technology and 
electronics placed hams among the first 
to be involved with microcomputers and 
microprocessors (a guy named Green, 
call sign W2NSD, was there early). A 
number of programs have been pub¬ 
lished which use the keyboard of a micro- 



That’s Glenn Sirkis, vice president of Hayes Microcomputer Products, coming out the 
door of their executive offices to meet us. Hayes employs about 80 people full time. 
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computer to generate CW and RTTY 
signals used to key a radio transmit¬ 
ter. Other programs even display the 
decoded radio signals on the comput¬ 
er’s screen. 

A company that has been supplying 
ham radio peripherals for years has 
recently introduced a hardware/software 
package that provides the TRS-80 Model 
I or III with a complete CW transmission 
and reception capability. The MFJ 1210 
(Model I) or 1212 (Model III) lets the user 
send CW from the keyboard and receive 
CW on the display screen. 

It features a tri-split screen for received 
messages, transmit buffer and program¬ 
mable message index. You can preload 
the text buffer while receiving and then 
transmit when ready. There are ten 
199-character programmable message 
memories (macro files). You can combine 
these messages together as needed. 

On receive, there is an adjustable “fist 
fixer” with an on-screen analog indica¬ 
tor. This alters the computer decision¬ 
making process and improves copy of 
poorly sent CW. The hardware interface 
plugs between the transceiver and the 
computer. No modification is needed to 
the ham rig or computer. 

The complete package with all needed 
hardware and software is available for 
about $100 from MFJ Enterprises, Inc., 
PO Box 494, Mississippi State, MS 39762. 

The amateur who prefers to homebrew 
his own equipment (or anyone interested 
in Murray communications with the 
TRS-80) would find volume 4 of the Dis¬ 
assembled Handbook for the TRS-80 
very interesting. This publication is a 
spiral-bound notebook of over 200 pages. 

It is packed with programs and operating 
hints on how to use the TRS-80 Model I/III 
in CW, RTTY and ASCII communica¬ 
tions. The book is written in an enjoy¬ 
able and readable style and I person¬ 
ally recommend it. It is also available 
in French and German. Volume 4 of the 
Disassembled Handbook for the TRS-80 
is available from Richcraft Engineer¬ 
ing Ltd., Drawer 1065, Chautauqua, NY 
14722, for under $20. 

Amateur radio operators are now using 
microprocessors to push the state of the 
art in digital communictions. Amateurs in 
Canada and the U.S. are using a radio 
transmission system that is still in the pre¬ 
liminary development stage in govern¬ 
ment and commercial R&D laboratories. 

Packet radio communications systems 
are being developed by the Defense Ad¬ 
vanced Research Projects Agency and 
possibly a few other commercial in¬ 
terests. Amateur radio operators have 
had operational packet repeaters in 
Canada since 1979. The introduction of 
systems into the U.S. was delayed by 
lack of permission from the FCC to 
transmit ASCII. 

Packet radio doesn’t imply a transceiv¬ 
er that you put on your back and carry 
around. It involves the transmission and 
reception of the same kind of packets of I 


digital information used by carriers such 
as GTE Telenet and Tymnet. When you 
use one of these carriers to contact an in¬ 
formation utility like The Source or Com¬ 
puServe, the carrier chops the stream of 
digital information you send out into 
standardized packets of information. 


The size of these packets varies with 
the system you are on, but each packet 
will have some information identifying 
its name, sequence, address and error 
check along with a piece of the data you 
sent. The concept is that packets from 
many users can be intermixed to make 



This is the Hayes assembly area. All Hayes modems are made in this facility. Parts 
flow in from the right, and completed modems flow out to the left. 



This machine, driven by a microcomputer, stuffs the most common resistors, 
capacitors and other small parts into two modem boards at a t me. 



The quality control section at Hayes is an important part of the manufacturing pro¬ 
cess. Each component and solder joint is visually inspected. 
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Both S-IOO bus and Apple II modems 
are being burned in in this cabinet. This 
testing and quality assurance allows 
Hayes to provide a two-year warranty on 
their products. So far. they have never 
charged for the repair of a modem. 


Lockhart (VE7APU). They’re available 
as barcboards from the Vancouver Ama¬ 
teur Digital Communications Group, 881 
Rondeau St.. Coquitlam. British Colum¬ 
bia V3J 5Z3, lor $30. It costs about 
8250 to build the complete packet con¬ 
troller board. 

Amateur radio operators have used 
packet transmission techniques on both 
high-frequency and very-high-frequency 
radio systems. Some people active in 
packet radio envision a North American 
network able to serve the data com¬ 
munications needs of amateur radio 
operators at home or on the move. 

It isn’t my intention here to teach you 
all about packet radio systems, but 
rather to let you know that some in¬ 
teresting things are happening in this 
area. If we ever do develop portable wrist 
terminals that let us access information 
wherever we may be. this kind of prac¬ 
tical pioneer development work will lead 
the way. 

More information on packet radio com¬ 
munications is available from sever¬ 
al sources. The Hamnet Special Inter¬ 
est Group on CompuServe serves as 
a real-time clearinghouse for informa¬ 
tion on packet radio and other amateur 
radio/computer activities. Hamnet can 
be reached from the Special Interest 
Group menu. 

AMRAD, the Amateur Radio Research 
and Development Corporation, has been 
very active in packet radio systems, and 
their monthly newsletter carries a fine 
Protocol column written by Dave Borden. 
AMRAD membership and the newsletter 
are available for $12 per year from 
AMRAD. c/o Bill Pala. 5829 Parakeet 


This is the engineering lab where the Hayes products are first converted into hard¬ 
ware. The head hardware guru is Dale Heatherington. 
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After wave soldering . hand soldering and inspections . each modem board is tested 
by a series of locally developed programs. These programs thoroughly exercise 
every function of the devices. 


the most practical use of the data com¬ 
munications channel. Packets are sorted, 
routed and sent on their way indepen¬ 
dently. At the receiving end they are cap¬ 
tured. lined up in order and strung 
together again. 

Various nodes along the way examine 
and regenerate packets. Packets can 
have, multiple or single addresses. All of 
these transmission and reception func¬ 
tions can be done very well over wire cir¬ 
cuits, but when you start trying to use 
these sophisticated techniques in narrow 
radio channels, some real creativity is 
needed to keep things simple. 


The concept used in some amateur 
radio packet systems is to have a local 
area repeater station retransmit the 
packets addressed to it. Many stations 
can operate on the same frequency, and 
they can all exchange packets through 
the repeater at the same time. The short 
packet length and various kinds of colli¬ 
sion detection schemes allow what ap¬ 
pears to be simultaneous use of the fre¬ 
quency by many stations. 

Special packet controllers that create, 
transmit and receive the packets are 
required. The packet controller boards 
in common use were developed by Doug 






















Drive, Burke, VA 22015. 

The Amateur Radio Relay League re¬ 
cently held a conference on radio com¬ 
puter networking. The printed proceed¬ 
ings of this conference (two volumes) are 
available for $5. Checks should be made 
payable to ARRL and mailed to 225 Main 
St.. Newington. CT 06111. 

The Vancouver club referred to above 
also publishes an excellent newsletter 
called The Packet which costs $10 per 
year. Packet radio systems add another 
dimension to the use of microcomputers 
as data communications devices. 


A Visit to Hayes 

I recently visited Hayes Microcom¬ 
puter Products to see their production 
facilities. This company is situated north 
of Atlanta in a growing high technology 
industry area. It worked its way up by 
riding the success of the Micromodem II 
integrated modem for the Apple II com¬ 
puter. On the day of my visit in October, 
the manufacturer had just begun produc¬ 
tion of the Hayes Stack Chronograph. This 
chronograph is another smart peripheral 
that can give any computer with a serial 
port a clock capability. It interfaces with 
the Hayes Stack Smartmodem. 

The world of microcomputer-based 
data communications systems is grow¬ 
ing in many directions. If we haven't 


looked into your neighborhood lately, 
let me know. Send paper mail to PO 
Box 691. Herndon. VA 22070 (include 
a stamped envelope if you want a re¬ 


ply). Send electronic mail to TCB967 
on The Source, 70003,455 on Compu¬ 
Serve or to the AMRAD bulletin board 
(703-734-1387). □ 



Have a problem with a Hayes product or a question on its use? David Schwartz is the 
customer support representative who handles problems in “real time. ” That Apple 
II at David's side is equipped with nearly every known accessory that could impact 
on the performance of the Micromodem II. David answers about 50 calls on an 
average day and probably knows the answer to any question you might have about 
a Hayes product. His number is 404-449-8791. 



NEW PRODUCTS! 

NOW AVAILABLE FROM AUTOMATED EQUIPMENT 


TELEVIDEO SYSTEM I 

The Televideo System I is a CP M* based single- 
user computer system State-oMhe-art design and 
single board construction accounts for Televideos 
reliability and exceptional price performance 
Cobal. Basic PL 1 and Fortran are |ust a few of the 
high level languages available As your needs grow 
so can your Televideo computer system The 
System l can be a satellite computer of a larger 
network of user stations using the multi-processor 
multi-tasking System II or System III System I 
includes TS-81 computer Teievideo 910 terminal 
(950 terminal available at additional cost) and 
CPM- 2.2 Nation wide on-site service is available 
through General Electric service company 

System I specifications: Z80A 64K Ram. 4K diag¬ 
nostic Eprom. two 5' 360K drives serial and parallel 
port 



CP M? is a licensed product supplied by Digital 

Research Inc 

See Televideo System Ad 


“I found out why 
V.I.P.’s call A.E.I.” 



I learned that I could get specific advantages when 
purchasing from A.E.I. 

A.E.I. has valuable knowledge gained from selling 
millions of dollars of computer equipment, and will 
take the time to discuss which equipment is right for 
me. 

Based on its vast experience. A.E.I. sells only reliable 
equipment. 

A.E.I. can test and configure equipment to match my 
system. 

A.E.I. will initalize my software to match my system, 
saving me valuable time. 

A.E.I. stocks repair parts and can answer my 
technical questions, and expedite repairs to my 
equipment when necessary. 

A.E.I. is price competitive even when compared to No- 
Service sales companies. 



NORTHSTAR ADVANTAGE 
COMPUTER 

The Northstar Advantage Computer is an integrated 
package including full graphics capability Line 
charts bar graphs pie charts and 3 dimensional 
displays are all possible as part of Northstars 
optional graphics DOS operatmg system or CP M* 
graphics package All Northstar applications soft¬ 
ware is available for the Advantage Computer Slots 
for 6 additional expansion cards are included 

Specifications: Z80A CPU 64KRam Green screen 
12 monitor. 240 x 640 pixel graphics resolution, 
sculptured typewriter-like keyboard two 5 360K 
drives 


V.I.P.’s call A.E.I. 


Because A.E.I. tests before shipping, has expertise on all items offered, and is price competitive. 



AUTOMATED EQUIPMENT, INC. -96 

18430 WARD STREET. FOUNTAIN VALLEY. CALIFORNIA 92708 
See these products and a full line of peripheral equipment in our showroom. 


(714) 963-1414 
(800) 854-7635 


^See List of Advertisers on page 162 
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MICRO-SCOPE 

Greenbacks 
From NSF 


Grants Used 
To Purchase 
Micros 


Micro Grantsmanship 

The National Science Foundation has 
become a popular source of funding for 
colleges and universities who want to 
buy microcomputers. 

In fact, over half of the S3 million 
awarded for 1981 -82 under the NSF’s In¬ 
structional Scientific Equipment Pro¬ 
gram went to microcomputer- or micro¬ 
processor-based projects, says ISEP 
director John Maccini. 

“That's what everybody's into right 
now. ’* he says. 

A quick scan through the list of 235 
ISEP grants shows a wide range of proj¬ 
ects, from computer laboratories to 
psycholinguistics experiments to 
science education programs. The 
grants—which must be matched by the 
institution—range in amount from a few 
thousand dollars to the maximum 
$ 20 , 000 . 

And the grants are not limited to large 
schools. 

For example, Scottsdale Community 
College in Scottsdale, AZ, landed 
$20,000 for an engineering and physics 
lab program. The math and physics de¬ 
partment is buying eight IBM Personal 
Computers to teach students in both 
algebra- and calculus-based physics 
classes about microcomputers. 

“The emphasis is not on computer- 
aided instruction; we’re more interested 
in having the student learn how to use 
the computer as a tool,” says physics 
teacher Matthew J. Wozniak. 

In one class, for instance, students are 
using micros to learn about analog-to- 
digital conversion. They do a project in 
which they heat a beaker of water and 
measure the temperature with diodes 
they’ve previously built. The signals are 
sent through an analog-to-digital con¬ 
verter to the micro, which uses the data 
to regulate the heater. 

“It has all of the elements of a nice little 
feedback network, which all of our stu¬ 
dents are going to have to learn about 
sooner or later,” says Wozmak. 
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In another class, students are writing 
programs to simulate how high a model 
rocket should go. Then they go out in a 
field and fire the rocket, and compare the 
predicted results with the experimental 
results. 

“As it turns out, it’s really quite 
dramatic,” Wozniak says. 

Why the lBMs? Wozniak says that the 
school already has ten Apples from a 
previous grant, and was prepared to stay 
with them. 

“If we’d gotten the grant in July, we 
would have bought Apples." he says. 
“But then IBM came out with their com¬ 
puter, and it seemed to suit our needs 
better.” 

At Hampshire College in Amherst, MA, 
the department of language and commu¬ 
nication has applied a $7045 grant to¬ 
ward the purchase of two Apples for ex¬ 
perimental psychology work. The de¬ 
partment also bought timing response 
cards and software to simplify testing. 

“The software augments Pascal so that 
timing operations are very easy,” says in¬ 
structor Neil Stillings. “It’s a very simple 
system, but important; people who need 
to study reaction times used to get in¬ 
volved in very time-consuming machine- 
language programming.” 

For example. Stillings is using an Ap¬ 
ple to study face perception. 

“I use the graphics to throw up car¬ 
toon-like figures to see if people see a face 
as a whole or in parts,” he says. “The Ap¬ 
ple is a great way to do this kind of 
study.” 

Stillings says that microcomputers arc 
a boon for psychology students. “The un¬ 
dergraduate psychology major now has 
the power to do the same kinds of tests 
that people do at a major university with 
a PDP-11.” 

Stillings does much of his computer 
work on his own Apple at home, and says 
that a dozen or so other faculty have 
bought microcomputers. 

“We’ve actually had a kind of mania 
here for buying these systems,” he says. 

Bethany-Nazarene College in Bethany. 


OK, also has a grant to buy two Apples for 
the psychology program. Dr. Forrest E. 
Ladd, chairman of the division of social 
and behavioral sciences, says they’ll be 
used in courses on statistical methods, 
experimental psychology and general 
psychology. 

The school, with roughly 1200 stu¬ 
dents, already had about 25 Apples, Ladd 
says, and the director of the curriculum 
media center is interested in program¬ 
ming. Micros are being used both as in¬ 
structional tools and to teach computer 
literacy. 

As is the case with many other schools. 
Bethany-Nazerene’s computer program 
is largely improvisational. 

“Just about everything has been done 
at the grassroots level,” Ladd says. 
“There is no college policy to make all of 
our students computer-literate, although 
some of us certainly have that in mind.” 

Wichita State University in Wichita, 
KS, is using a $9501 grant to buy over a 
dozen microcomputers for a department 
of chemistry resource center. The center, 
which tentatively will include eight Ap¬ 
ples. a CBM SuperPET and five or six 
CBM VICs, will be used exclusively by 
chemistry students for academic proj¬ 
ects. 

The resource center is an adjunct to 
another project called Computer Assess¬ 
ment for Undergraduate Science Educa¬ 
tion (CAUSE), says chemistry professor 
Melvin Zandler. Funded from previous 
grants, CAUSE has placed 19 Apples and 
seven six-foot screens in classrooms for 
instructional use. The screens are used 
very much like overhead projectors, says 
Zandler. “except they’re dynamic; 
you’re seeing a pictorial representation 
which you can manipulate.” 

Zandler says (hat the department, with 
some 100 majors and about 1000 stu¬ 
dents, has had a PET for about 2-1/2 
years, and that the PET is “terribly over¬ 
worked.” 

At the University of Mississippi's de¬ 
partment of curriculum and instruction, 
$3631 will go toward two Apples for 
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TAKE A TEST DRIVE. 



With a reliable 
TRAXX "100/200/300 
series add-on 
drive system. 






IWXX 
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Sax* 




t^axx 






Our drives feature excellent engineering, and 
all of the advanced performance features you’ve 
come to expect from the nation's leading disk 
drive manufacturers. All systems are completely 
burned-in and tested. And, you'll see at least 
five quality assurance stamps on each and every 
drive, which is how we make sure our drives 
will run and will continue to run past our 
optional two year extended warranty. 

Our drive packages start at $250.00 and in¬ 
clude a comprehensive operations manual and 
an attractive static free, dust free cover. 


Call our toll-free TRAXX LINE: 1-800-621-3102. 
Monday thru Friday. 'For full refund drives 


Systems available for Altos, 'Apple™, Atari, 
Heath™, North Star™, S-100, 2 TRS-80™ (Model 
I, II, III. Color), Zenith™. 

If one of our drives fails to meet your highest 
expectations of how trouble free and reliable a 
disk drive can be, then return it to us for a 
complete refund.’ 

So, before you buy another drive, take a test 
drive with one of ours. We're sure that you'll 
find TRAXX to be the r» 
finest. *—■- 

IT'S GUARANTEED! 
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COMPUTER CORPORATION 


In Illinois, call: (312) 987-1024. 10AM-6PM CST. 
must be returned within 10 days of purchase. 
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math and science methods classes. The 
micros will be used for computer-aided 
instruction, graphing and some calculat¬ 
ing, says Jean Shaw, coordinator of 
elementary education. 

“Students in my classes have the op¬ 
tion of doing some project work on a 
micro,’’ she says. 

Other ISEP grants include: 

• $3445 to Southern Baptist College in 
Walnut Ridge. AR. to improve science in¬ 
struction. 

• $1519 to California Polytechnic State 
University in San Luis for microcom¬ 
puter peripheral aids for engineering 
education. 

• $ 10,937 to Eastern Kentucky Universi¬ 
ty in Richmond to “improve student 
learning in introductory natural science 
laboratories.** 

The 235 awards were chosen from 
some 1400 submissions. Each proposal 
was reviewed by five or six peers, and the 
350 reviewers met at three different sites 
to discuss the submissions. Maccini and 
his staff made the final decisions, based 
on the recommendations. 

By Eric Maloney 
Microcomputing staff 


A Conduit for Courseware 

In classrooms across the country, com¬ 
puter technology is becoming more and 
more accessible to students. But without 
quality software, all that technology 
leads nowhere. 

Studies show that as equipment prices 
continue to fall, the single most impor¬ 
tant barrier to more widespread use of in¬ 
structional computing is the lack of high- 
quality curriculum materials. Teachers 
may want to use computers, but often 
can’t find good software that has been 
developed and tested elsewhere. 

Conduit’s mission is to attack this 
problem. A national organization associ¬ 
ated with the University of Iowa in Iowa 
City. Conduit has become a respected 
source of computer-based instructional 
materials. All its courseware is reviewed 
for conceptual validity, usefulness as an 
educational tool and overall quality. Con¬ 
duit also makes sure that the software is 
accurate, and compatible with a range of 
computer systems. 

The organization does not itself devel¬ 
op materials, but tests and distributes 
courseware developed by others. Most of 
its authors are university and college 
faculty, and this reflects its emphasis on 
materials for higher education. 

A typical Conduit course package con¬ 
sists of a computer program written in 
BASIC or FORTRAN, a student manual 
explaining the package’s objectives and 
how to use it, and an instructor's guide 
giving details of how to install and use the 
materials on the computer. The organi¬ 
zation’s current catalog includes virtu¬ 
ally all subject areas, from the tradi- 
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tional mathematics and statistics to 
more unexpected subjects like music 
and psychology. 

Until recently, the 12-year-old organi¬ 
zation worked mostly with packages for 
large computers or minicomputers. But 
the organization has expanded to include 
microcomputers. During the past year or 
so, about half its orders have been for mi¬ 
crocomputer versions of packages, and 
Director James W. Johnson expects this 
proportion to rise. Conduit has thus been 
adapting existing packages for micro¬ 
computers, and encouraging authors to 
develop new microcomputer versions 
which make full use of the machines’ ca¬ 
pabilities. 

Packages are being produced for the 
Apple II, Radio Shack TRS-80 and PET 
2001, while the Atari 800 line is now be¬ 
ing added. So far, the staff has found that 
about 75 percent of its microcomputer 
orders have been for Apple II packages; 
Johnson attributes this to the manufac¬ 
turer’s aggressive and successful mar¬ 
keting campaign rather than to a marked 
superiority in the product itself. 

Conduit prefers to study a program’s 
usefulness first. Thus, it only uses such 
features as animation, color graphics, 
game paddles and voice synthesizers 
when they are really needed. 

Student interaction is one of the excit¬ 
ing potentials of microcomputers. John¬ 
son says that while microcomputers are 
useful for repetitive drills, their ability to 
respond to a student’s input and creativ¬ 
ity is vital. He points out that students, 
particularly young children, are not 
afraid of computers, and will quickly 
learn to use them constructively, often 
more quickly than their teachers. He 
believes that as the new generations of 
children grow up comfortably with com¬ 
puters, computer use will become 
routine in all aspects of education. 
Although Conduit continues to empha¬ 
size the higher education market, the 
organization is also expanding its sales in 
secondary schools, where the ideas of fu¬ 
ture college students and teachers are 
molded. By 1985. over 50 percent of high 
school graduates will have been exposed 
to computers in education, and this in 
turn will lead to greater acceptance of 
computers at the college and university 
levels. 

As microcomputers spread, more soft¬ 
ware distributers will enter the market, 
particularly educational publishers. 
Nevertheless, the people at Conduit 
believe that there is still an important 
place for specialized suppliers. Major 
publishers are more wary of taking risks. 
Above all, they need large orders to be 
viable, especially with the widespread 
problem of copying. Thus, many materi¬ 
als used in the upper-level or graduate 
courses cannot feasibly be produced by 
publishers. 

In addition, publishers may not have 
personnel with the expertise to rethink 



and redevelop courses for computer use, 
preferring to augment existing texts, 
which do not always reflect the changes 
in approach that computing entails. 
Publishers often prefer to play safe, 
which in the ever-changing computer 
field may involve lagging behind. 

Johnson has many plans for the future, 
mapping out roles for Conduit in many 
aspects of microcomputer courseware. 
He sees a need for more complete, in¬ 
tegrated course units. At present, Con¬ 
duit tends to offer a miscellaneous range 
of packages which reflect the interests 
and expertise of the authors who submit 
material. Conduit would like to help au¬ 
thors design entire coordinated courses 
that are specially developed for micro¬ 
computers and that could be used in both 
school and home. This may involve more 
direct commissioning than is now done 
by the organization. In addition to pro¬ 
viding an improved product, this would 
also help avoid duplication of effort, a 
growing problem. 

Conduit also hopes to extend its pro¬ 
grams dealing with serious learning 
problems, such as in remedial mathe¬ 
matics and English. Some successful ex¬ 
perimental programs have shown that 
students not only respond enthusiasti¬ 
cally to microcomputers, but also im¬ 
prove their skills measurably. Another 
area to expand will be the teaching of ad¬ 
vanced writing skills. Microcomputers 
equipped with word processors and such 
programs as Writers’ Workbench can aid 
writers in revising and analyzing their 
writing for such qualities as word variety 
and usage and readability. 

In all areas of educational computing. 



























Conduit wants to emphasize the need for 
students to learn new skills, and to per¬ 
haps abandon some old ones. Computers 
can make traditional skills obsolete; is it 
really necessary to spend precious hours 
learning to calculate square roots or 
repeating long divisions? Instead, says 
Johnson, computers should be used to 
master the concepts behind such calcu¬ 
lations. Students can use computer pro¬ 
grams to sharpen their numeric skills 
and estimation techniques, trying out 
different problems and learning how to 
understand the results. In fact, the still 
uncharted area of new educational con¬ 
cepts in this computer age is the territory 
that Conduit intends to explore. Its staff 
see themselves as pioneers, pushing at 
the frontier of possibilities in educational 
computing. 

As director Johnson writes; “We antic¬ 
ipate dramatic developments providing 
undreamed-of learning capabilities. The 
combination of cheap, powerful, small 
computers, video-disk players, voice syn¬ 
thesizers and broad-band communica¬ 
tion will make it possible to bring a rich 
world to a student’s desk. This will 
change how we learn and what we learn. 
New tools will rewrite the book on in¬ 
teraction and human intellect.” 

By Elizabeth Bird 
for Microcomputing 


Farmers Prefer Apples, 
TRS-80s 

Subscribers to the Farm Computer 
News use mostly Apples and TRS-80s, 
the newsletter reported in its December 
issue. 

The survey showed that 40.2 percent 
use Apples and 35.5 percent use 
TRS-80s. Other commonly mentioned 
brands included Texas Instruments, 
Commodore PET and IBM. 

Other highlights of the survey included: 

• FCN subscribers use their computers 
most for financial records, followed by 
livestock records, accounting and crop 
records. 

• The kinds of software programs they 
need the most are financial, crop, live¬ 
stock and accounting. 

• Some 86 percent own a disk drive, 81.9 
percent a printer, 36 percent a modem 
and 27.9 percent a cassette system. 

• Nearly half—44.1 percent—had pre¬ 
vious experience with computers. 

• Some 95 percent own their computers, 
with the remainder leasing. 

• About 53 percent have owned or leased 
their systems for less than one year. 

The Farm Computer News, located in 
Des Moines, IA, is published by Meredith 
Corp., which also owns Successful Farm¬ 
ing magazine. 


VDTs and Pregnancy 

At least four more clusters of miscar¬ 
riages and infants born with defects have 
been reported by Microwave News. In 


each case, the mothers worked on or 
around video display terminals during 
pregnancy. 

In addition to the now-famous Toronto 
Star case, in which four of seven infants 
born within a year had defects. Micro- 
wave News reports the following: 

• Seven of 13 Air Canada employees in 
Montreal miscarried during one year. 

• Three cases of birth defects and seven 
miscarriages of 15 pregnancies were 
reported at a defense contracting office 
near Atlanta in one year. 

• Eight of 12 pregnancies at a Sears, 
Roebuck office in Dallas during a 
14-month period resulted in an “adverse 
outcome.” 

Health officials feel that the clusters are 
simply the result of chance. Congression¬ 
al investigation on VDTs and a National 


Academy of Sciences symposium both 
declared that the radiation risks are neg¬ 
ligible. But union officials don’t feel the 
same. 

“I don't know how anyone can chalk 
up the clusters to chance, to a statistical 
quirk,” Microwave News quotes Robert 
DeMatteo of the Ontario Public Service 
Employees Union. “They warrant very 
intense investigations, including radia¬ 
tion testing.” 

Microwave News reports that Bell 
Canada, the Open Learning Institute in 
British Columbia and the Ontario New 
Democratic Party Caucus now allow 
pregnant women to choose jobs that do 
not involve the use of VDTs. 

(See “Video Dismay Terminals: Are 
They Hazardous to Your Health?” on p. 
42of the July 1981 Microcomputing.) □ 


THE BOARD 
THAT 
THINKS 
irs A DISK. 

Imagine a 512 K-byte data storage board, interfaced with software to 
CP/M® 2.2, operating like a disk drive with 512 K of ultra-fast storage. 
Thirty to 300 times faster than a floppy. No head load delays. No track- 
seek delay. No rotational latency. You can load and run assemblers, 
compilers, editors, database managers, games and other programs, 
much faster than ever before. 

What would you call such a board? A miracle? We call it the SemiDisk.™ 
The real miracle is the price: only $ 1995. Not a kit; this board is com¬ 
pletely assembled and tested. 

Plug it into your S-100 SEMIDISK 

with CP/M® 2.2, run the SYSTEMS 

installation program ... P.O. Box GQ 

Beaverton, OR 

... then hold on tight! 97075 

(Soon for TRS-80 Model 2) % CP/M is a trademark of Digital Research 
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NORTH STAR 



North Star Horizon 2 

2-5% Disk Drives 
32K Double Den 
Factory assem. & tested 
Factory guaranteed 
List $3695 


only 


$2875 


POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 


FACTORY ASSEMBLED & TESTED 

LIST 

ONLY 

HORIZON-2-64K-DOUBLE DEN 

$4195 

$2875 

HORIZON-2-32K-QUAD DENSITY 

$3995 

$2799 

HORIZON-2-64KQUAD 

$4495 

$3150 

HORIZON-1-64K-Q-HD5 

$6695 

$4685 

HORIZON RAM ASSM 48K 

= $679 

64K = $879 

HORIZON DISK DRIVE SALE 

SAVE 

$445 

MORROW HARD DISK 26Mb 

$4495 

$3395 

NORTH STAR HARD DISK 18 Mb 

$5375 

$3923 

NORTH STAR TIME SHARING MULTI-USER 

CALL 

ZBASIC 2 TO 5 TIMES FASTER! 


$350 

SECRETARY WORD PROCESSOR 


$99 

WORDSTAR WORD PROCESSOR 


$318 

FLOATING POINT BOARD 

$399 

$319 

OASIS MULTI-USER SOFTWARE 

SAVE 

CALL 

CP/M FOR N* Extra features 

$230 

$220 

MICRO MIKE SOFTWARE 

SAVE 

CALL 

MICRO DISK SYSTEM DD 

$899 

$799 

UCSD PASCAL 11.0 

$199 

$159 

EXTRA PRECISION BASIC 


$50 

NORTHWORD 

$399 

$299 

MAILMANAGER 

$299 

$224 

INFOMANAGER 

$499 

$374 

GENERAL LEDGER 

$999 

$749 

ACCOUNTS RECEIVABLE 

$599 

$449 

ACCOUNTS PAYABLE 

$599 

$449 

INVENTORY 

$999 

$749 

ORDER ENTRY 

$999 

$749 


InterSystems 

ITHACA INTERSYSTEMS 2A 



Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V I/O—with interrupts 
FDCII Disk Controller 
20 slot motherboard 


LIST $3795 ONLY $2839 

PASCAL/Z + THE FASTEST PASCAL $375 


PASCAL SYSTEM 128K 2 DRIVES 
CACHE BIOS SYSTEM 128K2 DRIVES 
CP/M SYSTEM 64K 2 DRIVES 
DPS-1 MAINFRAME WITH Z80A 
Z80 MACRO ASSEMBLER 
SPELL—PERFECT SPELLING 
COMPARE—UTILITY SOFTWARE 
INTEREDIT-TEXT EDITOR 


DISCUS 2D + CP/M* 600K ONLY $869 
DISCUS 2 + 2 + CP/M* 1.2 MEGA B. $1099 
ADD DRIVES 2D = $599 2 + 2 = $795 
DISCUS 2D-DUAL + CP/M* ONLY $1450 
FREE MICROSOFT BASIC FROM MORROW WITH 
DISCUS SYSTEM OR HARD DISK 


LIST 

ONLY 

$7295 

SAVE 

$6995 

CALL 

$6295 

SAVE 

$1795 

CALL 

$125 

SAVE 

$295 

CALL 

$295 

SAVE 

$295 

CALL 

DISK 



MORROW HARD DISK 
26,000,000 BYTES!! 
LIST $4495 ONLY$3395 
CP/M* IS INCLUDED! 


2 QUME 2 SIDED DATATRAK 8 DRIVES 
IN DUAL CABINET 


$1640 


SAVE ON MEMORY AND PROGRAMS 


SYSTEMS MEMORY 64K A&T $549 
SYSTEMS MEMORY 64K BANK 684 
MICROANQELO 985 

ITHACA MEMORY 8/16 BrT 64K 845 


CORVUS HARD DISK SAVE 

SSM VIDEO BRD VB3 4Mhz 412 

SPECTRUM COLOR UNKIT 269 

EZ-CODER English to BASIC 71 


ECOSOFT FULL ACCOUNTING 355 
CAT NOVATION MODEM 169 

MEMORY MERCHANT 16K 174 

WICAT 68000 16-BIT CALL 


Which Computers are BEST? FREE 
INSURED SHIPPING AT LOW RATES 
CALL FOR LATEST PRICES, DETAILS 
WE BEAT ADVERTISED PRICES 


FACTORY GUARANTEES SCJllclTC EXPERT ADVICE 

American [j|j] Computers 

919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 


% CP/M is a registered trademark of Digital Research, Inc. 














BRAINS-MAINFRAMES 


SUPERBRAINS 



SUPERBRAIN QD 64K 

List $3995 only $2949 

NORTH STARS 

MINICOMPUTER 
PERFORMANCE 
GREEN PHOSPHOR 
OPTIONS: 

GRAPHICS -l- CP/M 
LIST $3999 

ONLY $2999 


Z-89 48K 
List $2895 only $2139 

ADVANTAGE 



7£M/TM monitor GREEN PHOSPHOR $129 

TERMINALS Z-19 $725 

INTERTUBE III .m y $725 

EPSON 



MX70 GRAPHICS 
MX80 FT 
MX-80 
MX-100 


FT 


394 
598 
494 
749 

1290 
CALL 

395 
595 

1824 
2577 
1195 

Jll 400 LIST 399 ONLY 340 

800 1080 799 

WONDERFUL GAMES-EDUCATION 
RCACOSMAC VP-711 199 

GAM ES-B ASIC-PROG RAMS-M USIC 
GUIDED SATELLITE TO SATURN 


ANADEX 9501 
NEC LETTER QUAL 
DIP-81 

DIP-84 FT GRAPH ICS 
STARWRITER LETTER QUAL FT 
MALIBU 200 DUAL MODE 
QANTEX W/BUFFER 


ATARI, 


TARBELL’S Empire I, II, & III have two 8” 
disk drives. The I is single sided, the II is double 
sided, and the Empire III has one of the floppies 
replaced by an 8-Megabyte Hard Disk. FREE BUSI¬ 
NESS SOFTWARE EMP 1 $4888 ONLY $3666 

CALIFORNIA COMPUTER 2210A 
$2195 ONLY $1795 Z80, 64K, I/O, DMA Disk 
controller + CP/M. 

Model 300-1A is the larger system: 2.4 Mb 8”, 
Z80, 64K, and optional OASIS, CP/M, or MP/M op¬ 
erating system. LIST $5695 ONLY $4995 

MORROW DESIGNS Decision 1 

features UNIX plus CP/M. Multi user & Multi pro¬ 
cessing, 4 to 6 Mhz Z80, and optional Floating 
Point Processor, or Hard Disk 26Mb. A very 
powerful system at a saving. 
LIST $1725 ONLY $1380. 

GODBOUT COMPUPRO Big 8: 

6MHz Z80, DMA Disk Controller, 32K fast static 
RAM, Interfacer 1 I/O board, + CP/M. LIST $1995 
ONLY $1595 

Super Sixteen 8085/8088 is the fastest combo 
8-16 CPU. LIST $3495 ONLY $2795 

SYSTEMS GROUP System 2812 

runs CP/M or OASIS. Supports single user & multi¬ 
user & multi task. Up to 5 megabytes with 8” 
drives optional 10-megabyte hard disk. 
LIST $5035 ONLY $3775 

has introduced the Genesys Computer. 
It features a constant voltage transformer. It 
comes in several configurations: 12-slot, 22-slot, 
5” to 8” floppy to Winchester. It’s new, so give us 
a call. 

SEATTLE’S 16 bit COMPUTER is here! 8 MHz 
8086 CPU the fastest S-100 computer! 128K Static 
RAM, DD Disk Controller, 22-slot Main Frame, 
86-DOS BASIC-86. #2 128K LIST $4185 
ONLY $3349 #i As above but 64K 
LIST $3190 ONLY $2649 


WE SELL GOOD SOFTWARE 


WE SELL GOOD HARDWARE SCJUB-fC 

American [^| Computers 


-•56 


919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 


919-883-1105 


® CP/M Is a registered trademark of Digital Research, Inc. 









In this and subsequent issues, Microcomputing takes a look at languages—their applications, structure 
and importance to microcomputers today. We begin our survey with a look at Lisp, "a language for those 

who think for themselves ." 


Computing, Lisp and You 

By John R. Allen 


N ot interested in thinking? Then this article is not for you, for 
in the following pages we will explore two interpretations of 
our opening inflammatory sentence- We will explore the phe¬ 
nomenon of thinking to give possible explanations that might ac¬ 
count for this human condition, and relate these hypotheses (and 
hypotheses they must remain, since thoughtful behavior is so 
seldom encountered in "the wild") to some of the characteristics 
one finds in Lisp. We will show that Lisp is an admirable language 
on which to build systems that simulate intelligence. This quest is 
the form—I hope, seductive form—on which we hang the sub¬ 
stance of the article. 

But wait. This is the traditional chapter of the Lisp story: Lisp as 
a tool for building artificial intelligence (AI) systems. Now I'm 
sure that most of you look on the prospects of building an AI 
system with the same enthusiasm that I could muster for building 
my own linear accelerator! There must be more to Lisp than this, 
for who needs yet another programming language, and a special 
purpose one at that? Now a Lisp person could say "Hrummpf (can 
YOU say Hrummpf?), that's Lisp 1.5 of 1960! Modern Lisps have 
data structuring capabilities that exceed the power of any other 
general-purpose language: strings, arrays, records, pointers and 
on and on through procedure objects and multiprocessing 
primitives. 

"A modern Lisp," he would continue, "is a general-purpose 
language, as evidenced by its role as an implementation language 
for Logo, for the Honeywell EM ACS text editor and for VLSI CAD 
systems. Besides (does he never stop!), Lisp is the only implemen¬ 
tation language for the MIT Lisp machine; and that system in¬ 
cludes editors, compilers, interpreters, high-speed graphics sys¬ 
tems, micro-code assemblers, . . . everything down to the micro¬ 
code is written in Lisp." 

By this time you might be convinced that Lisp is a general- 
purpose language, useful for building any kind of complex soft¬ 
ware. Groovy, but who needs another language? We've had 
twenty years of "new" languages. The point now should be to 
consolidate and simplify the mind fuzz. 

Aha! Now we're getting somewhere! Principles. Principles are 
what we're after, and Lisp is an exceptional vehicle for learn¬ 
ing about principles of computation. For the principles of com¬ 
puting will endure, and those principles must be transmitted 
through the educational system if a truly computer-literate soci¬ 
ety is to be attained. Teaching a technology as if it were a fun¬ 
damental principle is short-sighted at best and at worst fraudu¬ 
lent. It is the understanding of foundational issues that yields new 
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theories, new models—new notations. And in case you feel such 
discussions have no practical impact, I remind you of the leverage 
that was obtained in the shift from the Roman to the Arabic nu¬ 
meral system. Though I wasn't around at the time, I have been 
told by reliable sources that long division using Roman numerals 
would be even worse than hexadecimal debugging. Consider the 
role of zero in modern mathematics, or look at set theory, or. . . . 

Alas, there are too many "Roman languages" in our stable; 
these Romance languages are based on ancient ideas of sequen¬ 
tial, numerical computation and lead to what John Backus calls 
the "von Neumann bottleneck." Unfortunately, this bottleneck 
is not just computational, it is also intellectual. We think about 
computing notions the wrong way. As a result there are too few 
good models of computation, and there is too little realization that 
there's even a problem. 

This brings us to the second interpretation of the opening 
sentence, for if you are not interested in thinking or thinking 
about thinking, then we're both in for some very heavy going. It 
is my fervent desire to perpetuate the lost art of thinking and 
mind-training. 

So the secret is out: this article is not just to entertain—showing 
how one builds AI systems in Lisp. The broader plan is to show 
Lisp ideas in the context of a non-Roman language—to show that 
"division" (whatever that is) in Lisp is substantially more 
understandable than in traditional languages. Furthermore, since 
Lisp is only mildly non-Roman, we hope that this exposure will 
give a beneficial boost to those who may complete the break with 
tradition. The instrument that carries the responsibility—the 
hope and the despair—is the personal computer. 

For the vehicle of personal computation is a dual-edged sword, 
with one edge threatening to decimate the dwindling ranks of the 
thoughful, replacing them with masses of technologically "com¬ 
puter literate" consumers. Equally dismal is the prospect that the 
personal machine will be treated as only an extension of tradi¬ 
tional computation, replete with traditional operating systems, 
traditional languages and traditional users. Finally, there's the 
double whammy: computers and education. If you think we had 
problems handling The New Math in a traditional educational 
setting, better hold onto your seats. The graffiti is on the wall: to¬ 
day's modest educational machines are treated like the horseless 
carriages of old, presented in the style of a simple replacement of 
an existing technology (paper-and-pencil now, rather than hay). 
What will these institutions do with the next generation of 
machines? And the mind boggles at the horrors awaiting 
something like Alan Kay's Dynabook—I can hear it now: "But 
does it have Basic?" 

A true Pandora's box has been opened including the most 
dreaded of human ailments: Hope. For, on the other side of the 
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sword we see a glimmering promise of intellectual renewal—of 
tools for the stimulation of thinking, of penetrating, meaningful 
applications of technology to the business of improving the 
human condition. 

Will personal computing become another pollutant like televi¬ 
sion—a technological promise unfulfilled? The key is the word 
personal; for if the individual has access to knowledge, one can 
overcome most obstacles thrown up by either a malevolent or be¬ 
nign institution. The critical issue then is the mind training neces¬ 
sary to assimilate existing knowledge and synthesize new knowl¬ 
edge. I would argue that, in the realm of computing, our most 
limiting constraint is not computing cycles but notation—nota¬ 
tion to talk about computing ideas at a sufficiently high level that 
we can reason about them, playing the mental gymnastics that 
has given mathematics the power to move from the concrete to 
the airy heights of abstract modern mathematics. 

Now the notations (and notions) of much of mathematics will 
not do for computation. There is a fundamental distinction be¬ 
tween the notion of an algorithm and a mathematical function. 
Furthermore, theoretical notions, like the concept of a Turing ma¬ 
chine, while theoretically sufficient, are not compelling metaphors 
for describing modern computation. That is basically like trying to 
understand a modern computer by looking at gate-level functions, 
or understanding creativity by studying neural activity or by doing 
modern mathematics at the level of set-theoretic notions. 

There is a complexity gap that must be bridged, and in the past 
it has been a notation—a paradigm shift—that has made the dif¬ 
ference. We desperately need that intellectual leverage in com¬ 
puting—that mental tool that will let us talk about computing on 
at least two levels: the level on which we can reason about com¬ 
putation, using theories whose validity cannot be questioned and 


whose value can be tested in the second level, that of computing 
practice. At this level we need to be able to apply the theory, con¬ 
fidently and comfortably relying on its validity. In the realm of 
computing knowledge, I would argue that Lisp-like languages 
currently offer the best mix of theory and practice to support that 
mind training. It is particularly heartening when you realize that 
the fundamental notions that underlie the Lisp model are no 
more complex than those required for a high school algebra class. 
With the advent of personal computing this warm glow becomes 
a gleeful grin: the material and perspectives requisite to building a 
solid computing foundation are at hand. 

As you can see, this article is more than "How to Program in 
Lisp." It's at least "Why Program in Lisp" and, I hope, more. It 
touches on attitudes toward computers, thinking, artificial in¬ 
telligence and education, and therefore on attitudes toward 
oneself. Let us begin. 

If we scrape through the technological barnacles of modern 
hardware, what principles do we find? Physics. This is the fun¬ 
damental discipline that strives to model the "real" world; to 
understand the nature of the universe. It is on this base that the 
practicalities of modern technologies are founded. 

If we shovel out the Augean software stables, what do we find? 
We find two piles: one of applications, the other of software tools. 
By definition, if the applications heap contains principles, they 
will be those inherited from the area that spawned the applica¬ 
tions. We must look further. Hoping the wind does not change, 
we examine the software tools in search of principles. We see 
operating systems, compilers, editors, assemblers, debuggers, 
parsers, scanners, . . . and, oh my, for thouands of different ma¬ 
chines and different languages! Sigh! Discovering principles here 
is going to be difficult. At best we're facing a muddled branch of 


HOW TO TALK OUT OF 
BOTH SIDES OF YOUR 
APPLE. 


Utility Packages from 
GRYPHON MICROPRODUCTS 

PUP1 

MOVES ALL BASIC FILES TO PASCAL 

PUP2 

MOVES PASCAL TEXT FILE TO BASIC. 
DISPLAYS AIMD MODIFIES ANY BYTE ON 
A BASIC OR PASCAL DISK. 

«FULLY DOCUMENTED. 
e EASY FOR BEGINNERS 


C^VPlHO'X" 
microproducts 

PO. BOX 6543 SILVER SPRING MD. 20906 

^351 


Call 13011946-2585 for Phone Orders. Or send S39.95 for 
each Disk. Visa and MasterCard add 3%. C.O.D. accepted. 
°PUP1 "PUP2 "Please send more information 

Name_Address_ 

City_State _Zip _ 

V/MC Acct.no._Exp.Date_ 

Dealer Inquires Welcomed 


MICRO-80™ CASSETTES— 
100% ERROR-FREE 



12 24 

LENGTH PACK PACK 

C-10.79c 69C 

C-20.99c 89C 


• Fully Guaranteed! 

• World’s Finest Media 

• Premium 5-Screw Construction 

• Used by Software Firms Nationwide 

• Dealer and Club Discounts Available 

• Custom Storage Case, Add 20c Each 

• Shipping, Add $2.00 Per Pack 


MICRO-80™ INC. 308 

K-2665 NO. BUSBY ROAD 
OAK HARBOR. WA 98277 A 


* *SPECIAL* *SPECIAL* * 
TRS-80 ADD ON DRIVES 
IMMEDIATE DELIVERY 


SINGLE SIDED $225.00 
DOUBLE SIDED $345.00 


COMPLETE SYSTEMS 
SINGLE SIDED $365.00 
DOUBLE SIDED $485.00 
INCLUDES: 

MINI DISK DRIVE 
FUSED POWER SUPPLY 
VENTED CABINET 
CABLE 

90 DAY WARRANTY 
FACTORY ASSEMBLED 
FACTORY TESTED 
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Fig . 1. 

1 

IF 

I—n—i i— i —i 

EQ X Y FA GIB 

Fig. 2. 

(IF (EQ X Y) (F A) (G I B) 

Fig. 3. 

engineering; no enduring fundamentals greet the eye yet. So first, 
throw out syntax. We want to examine what's being said, not 
how it's being said. That clears the air significantly! Shoveling 
madly at the other side of the pile we dispense with the multitude 
of machines: alas they're all alike—with the notable exceptions of 
the venerable Burroughs 5000 and the impudent Intel iapx432! 
What's interesting about these architectures? They supply struc¬ 
ture over the flat linear bit-world in which traditional machines 
grovel. They have supplied hardware-level help for non- 
numerical computation. This is an important break with the past, 
where machines were primarily considered as number crunch¬ 
ers. Modern software and its tools have a very strong non- 
numerical flavor. 

And what is the purpose of software tools? To transform struc¬ 
tured objects into other structured objects. The objects manipu¬ 
lated by an operating system include files and programs; compil¬ 
ers and assemblers transform program elements into other 
program elements; debuggers have the ability to examine and 
modify errant programs. A common thread: the novel architec¬ 
tures and the software tools all have special sensitivities concern¬ 
ing program elements (we can ignore scanners and parsers since 
we tastefully dispensed with the syntax issue). Time to general¬ 
ize: to be able to talk reasonably about program elements and 
their transformations, we need to highlight their salient features 
and need to find a reasonable notation with which to discuss 
those properties. Well, we have seen representations of programs 
as card decks or text files; hardly acceptable—they'd be indistin¬ 
guishable from letters to grandma. The important ingredients in 
program objects are related to interrelationships: a label as a tar¬ 
get of a GOTO; the possible branch points from a conditional ac¬ 
tion; the loopiness of a DO. If you have any doubts, reflect on the 
purpose of scanners and parsers to transform the linear card- 
image external form into something that a language processor can 
manipulate. The transformation invariably results in a graph 
structure. So our first principle is that programs should be repre¬ 
sented and manipulated as graph structures (see Fig. 1). 

Unfortunately, the development of graphical languages is 
technology limited; the display systems of requisite fluidity to 
make graphical reasoning viable are only now becoming cost ef- 
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(CAR ) => A 

ABC 

As 

(CDR ) => B C 

ABC 

Fig. 5. 

fective (the Ambit family of languages is a good indication of the 
kind of thing that can be done). The research to supply a firm 
foundation for such languages has yet to be done. 

So let us retreat a bit, trying to match expectations with reality. 
Within the domain of graphs is a simplified object called a tree. A 
tree in this context is an object made up of nodes and branches 
subject to the restriction that no branches intersect. See Fig. 2. 
Such trees have a particularly nice property: they can be 
represented in a linear (card-image) notation (see Fig. 3). 

A partial victory: we can represent program objects as struc¬ 
tured objects. Can we compute with them in the same sense that 
we compute using traditional programs? Can we compute on 
them in the sense of writing program manipulation programs— 
compilers, editors, debuggers and operating systems—that 
manipulate these tree representations? The answer to the first 
question is, "Sure!" Just give me a machine architecture that runs 
on trees. Of course, if you don't have that, I'll be satisfied with a 
simulator. Such a simulator runs on a traditional machine and 
supplies the visage of a tree processor to the user. So we have 
cleverly reduced the first question to the second. Now we need a 
program manipulation program that simulates the execution of 
programs. Such a program is called an interpreter. And, of course, 
being obstinate, we expect that this interpreter be a tree program 
itself. If this discussion hasn't totally supplanted reason with 
mind fuzz, then try this: the interpreter runs on trees and the in¬ 
terpreter is a tree. So can you run the interpreter on itself? Before 
we can answer such a question we need to do some analysis. In¬ 
formal handwaves are a poor vehicle. We need some formal nota¬ 
tion to simplify the complexity while we study the question. 

What are the fundamental operations of a tree traverser? It 
must be able to negotiate the branches, and be able to recognize 
an end node. A general tree manipulator might also have to build 
new trees. These operations are, respectively, known as selec¬ 
tors, recognizers and constructors. 

What are Lisp's selectors, recognizers and constructors? Well, 
first, to make Lisp's job simpler, Lisp developers noted that a 
general tree structure can be reduced to a simpler object: the 
binary tree. This is a tree with only two branches at any node. 
(See Fig. 4. NIL is used to represent the termination nodes of the 
tree.) 

Now in this simplified world, we need only two selectors: one 
for the left branch and one for the right. These Lisp selectors are 
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(ATOM /\ ) => NIL 

f\ fcS 


l 

(ATOM A ) => T 
Fig. 6. 

I \ II 

|EQ A B )=> NIL (EQ A A | =5> T 
Fig. 7. 

I I 

(IF (EQ A B ) NIL 1) => 1 
Fig. 8. 

named CAR and CDR respectively (see Fig. 5). 

The recognition we need comes in two flavors. First, our tra¬ 
verser needs to recognize when it has reached the end of a 
branch. The objects at these tip nodes are called atoms; thus 
Lisp's atom recognizer is named ATOM (see Fig. 6). Note that we 
represent truth and falsity by T and NIL just as some languages 
use 0 and 1. The other type of recognition is a form of equality 
testing; i.e., tell me if two atoms are identical (see Fig. 7). Notice 
that ATOM and EQ represent tests on tree elements; to exploit 
the results of these tests we need some kind of conditioned behav¬ 
ior. In Lisp this operation is called a conditional expression, a 
simplified form of which is represented in Fig. 8. 


I CONS /\ \ => a B 12 3 

l AB 123 >AC 

Fig. 9. 

In many of our examples, we will use a decorated form of the 
IF: 

(IF <p> then <a> else <b>) 

Finally we get to the construction operation. Given two branch¬ 
es, construct a new binary tree. This operation is named CONS 
(see Fig. 9). 

These are the primitive operations of the most trivial of 
Lisps—both a theoretical tool with which one can conjure up 
theories of computation and a practical tool as well, when im¬ 
plemented as the basis of a real production Lisp. These binary 
tree operations are at the same level as the bit-arithmetic of a 
traditional machine and only the most steadfast soul would ven¬ 
ture into these digit dungeons. Lisp programming is almost uni¬ 
versally done at the list level and most AI programming is done in 
languages built over this. Lisp is no longer an AI language. 

So now we know why Lisp has the syntax it does: it is a tree 
language. One class of objects that Lisp operates on comprises 
tree objects and, until we have suitable graphics aids, Lisp will be 
seen in its parenthetical notation. Regardless of the metaphysical 
elegance of parentheses, what practical benefits accrue to a 
language that employs this tree representation rather than a more 
traditional syntax? 

One immediate practical dividend is that we can write pro- 
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grams in the language that directly manipulate constituents of the 
language. Typically, when this property of Lisp is mentioned one 
hears epithets like "self-modifying programs" or "unstructured 
code." We know already that such analysis is shallow. We've 
seen that compilers, debuggers and editors all manipulate pro¬ 
grams. A more meaningful observation is that such behaviors 
have always been within the ability of traditional machine 
language. Quite right! The parenthetical notation of Lisp is just an 
assembly language for a tree machine. But that difference—the 
shift from the linear bit model of a traditional machine to the 
structured tree model—is exactly the kind of thing we're looking 
for. It gives us a boost in surrounding the complexity problem. It 
is unreasonable to expect one to reason coherently at the level of 
traditional assembly language, yet much work in the theory of 
computation is done at the level of Lisp. The difference is nota- 
tional not computational. There's nothing computed in a Lisp 
program that cannot be computed in assembly language. It is ex¬ 
actly this area of notation that is the key to progress. We have 
seen it in mathematics but only seldom in the executable nota¬ 
tions called programming languages. 

In his remarkable 1979 Turing Lecture, "Notation as a Tool of 
Thought," Kenneth Iverson eloquently expressed the APL per¬ 
spective on this issue. The Lisp perspective differs slightly. John 
McCarthy, the father of Lisp, mentioned in the opening address 
of the 1980 Lisp Conference that, besides being executable, a 
computing notation must be easily manipulated by a machine. 
This insight is the key to Lisp and the key to any flexible language. 
Lisp actually goes up one level in abstraction, supplying a com¬ 
puting notation that is easily manipulated by itself. 

Let's go up another level in abstraction. One can surely say that 
any language like Pascal or Basic is a computing notation; what 
does Lisp purport to offer that such languages do not? The answer 
is class. Most languages treat their data items as "second-class" 
citizens, restricting integers to only be a certain size, or specifying 
that composite objects like arrays and strings may not be returned 
as values of procedures or disallowing programs from appearing 
as data objects. Such restrictions are invariably imposed because 
of some particular implementation difficulty such as the word 
size of a machine, an inadequate storage allocation system or a 
fixation with the stack as the ultimate run-time implementation 
mechanism. All of these considerations are totally irrelevant 
when one is looking at the language as a notation. The ideal in 
Lisp (achieved about 95% of the time—even in the 1960 imple¬ 
mentation) is that any types of data object that are allowed in the 
Lisp implementation are allowed in a first-class fashion. They 
may be passed as parameters, returned as values, created, tested 
and manipulated with a dignified social grace due any self-re¬ 
specting autonomous object. Let's look at an example from a do¬ 
main that most languages purport to encompass—the integers. 

Most languages, in fact, treat integers very shabbily. There are 


shape 


hor 


vert 


heading 


maximum and minimum values for integers, and these boundary 
values are most frequently a function of the machine on which 
the language is running. Woe onto you if your arithmetic calcula¬ 
tion exceeds one of these bounds—your computation will be ter¬ 
minated, usually with a cryptic error message. However, when 
you think of integers as mathematical objects, no such restric¬ 
tions need be made. If we seriously expect a programming lan¬ 
guage to act as a notation for thought, then obnoxious restrictions 
on arithmetic operations cannot be tolerated. Fortunately, most 
mainframe (and some micro) Lisps allow integers to be of arbi¬ 
trary size, implying that the Lisp system represents integers and 
their arithmetic in a fashion that is independent of the underlying 
hardware. Of course, the Lisp system must become more com¬ 
plex, mediating between the constraints of the hardware and the 
generality of arbitrarily large integers. But this is as it should be. 
The user programs with pure objects, without undue concern for 
the structure of the underlying machine, and the system's imple¬ 
mentor must supply that clean interface. 

Or for a more Lisp-ish example, consider the Lisp operator 
CONS, which takes two tree structures and creates a new tree 
from these as left and right branches, respectively. If you don't 
like CONS, consider a Pascal-like language that allows you to 
generate array or record objects in a first-class fashion. In either 
case, an object is created dynamically; again, it is the system's job 
to come up with a representation for these objects. Under no cir¬ 
cumstances should the programming notation be constrained to 
disallow free discussions about CONS/array objects. Later we 
will see what this flexibility implies at the implementation level. 

This notion of representing and dealing with objects as abstract 
entities that possess properties is at the heart of object-oriented 
programming. 

Consistent with our previous concern for abstraction, we gen¬ 
eralize our stand with respect to numbers and CONS objects in 
the following: the objects that are present in a programming nota¬ 
tion must be considered as abstract objects and independent of 
their possible implementations. This means that the only kind of 
operations we may perform with these objects are those that deal 
with the abstract characteristics of those objects. For example, 
numbers may be added together but addition of CONS objects is 
undefined. One manipulates the abstract objects with 

• selectors that will allow us to select pieces of a composite ob¬ 
ject 

• constructors that will mystically create a new object of a speci¬ 
fied class. 

Notice that our primordial ATOM, CAR, CDR and CONS are ex¬ 
amples of objects in this sense. 

As a first real example, we apply this object orientation to the 
lowly Logo turtle. A turtle has certain properties—its 
"turtleness." These include its shape, its horizontal screen posi¬ 
tion, its vertical screen position and its orientation. We can define 
a turtle object as a vector with four slots, one for each of the above 
properties (see Fig. 10). So, for example, we might define 

(SHAPE TURTLE) = (TURTLE 1), 

(HORIZ^POS TURTLE) = (TURTLE 2), etc. 



Fig. 10. 
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Of course if our language didn't have vectors, we might represent 
(according to Fig. 2) a turtle as a list. For example, 

(SHAPE TURTLE) = (CAR TURTLE), 

(HORIZ^POS TURTLE) = (CAR (CDR TURTLE)), etc. 

Finally, we might be totally obnoxious, and represent the turtle as 
an integer, using some arcane encoding of heading, horizontal 
and vertical position. 

In each of these representations we make trade-offs involving 
the compaction of representation, and the ease with which com¬ 
ponents can be manipulated. The point, of course, is that 
turtleness does not depend on the particular representation we 
picked; turtleness is a collection of properties of a turtle. Let's go a 
bit further. Assume I wanted to describe dynamic turtles—those 
that move about of their own volition according to some physical 
laws. Then I might have a fifth component that contains, say, the 
current velocity of that turtle. Dynamic turtles, then, are a special 
kind of turtles. How many turtles are there? As many as I wish. 
How do I distinguish between them? Give them names. But note 
that between turtle A and turtle B there are more similarities than 
differences. Both A and B are instances of the general notion (or 
class) of turtles. Note too that if I'm truly going to live in a turtle 
world, then my system should be prepared to deal with the life 
and death—dynamic creation and extinction—of turtles. In terms 
of language design, such desires translate into run-time object 
creation and are antipodal to languages that require compile-time 
allocation of space for objects. 

The previous paragraphs touch on the static issues: the repre¬ 
sentation of turtle objects. We must also address the dynamics: 
how should one communicate with a turtle? In a functional (pro¬ 
cedural) language I could write a small collection of functions, 
manipulating the representation of the turtle. 

(FORWARD TURTLE N) = 

(RIGHT-TURN TURTLE DEGREES) = . . ., etc. 

Of course, these functions know about the representation, and 
therein lies a tale. Rather than build a system from the perspec¬ 
tive of lots of objects being manipulated by these functions, it was 
observed that one could also look at the turtle communication 
problem as one of sending messages—let each turtle be a sover¬ 
eign body and replace the small functions that operate on turtles 
with messages or requests that are sent to the objects. For exam¬ 
ple, if SAM is a turtle then we might write 

(SAM MSG) = (IF (IS—FORWARD MSG) 

then . . . 

else (IF (IS—LEFT MSG) . . . 

. . . )) 

Furthermore, instead of duplicating the message-decoding pro¬ 
grams with each turtle, consolidate that code with an object 
called the turtle class. These notions—object-orientation and mes¬ 
sage-passing—are at the heart of the innovation in Logo and 
Smalltalk. The inclusion of the class abstraction is an insight from 
Smalltalk (by way of Simula). This has been a reasonably complex 
discussion, but I raised the issues for several reasons: 

• the message-passing view of programming coupled with the ab¬ 
straction of object-orientation represents a powerful paradigm 
shift. Though nothing new can be computed in this different per¬ 
spective, certain kinds of programming problems fit very elegant¬ 
ly into it 

• the flexibility of Lisp allows these programming methods to be 
incorporated easily. Thus some modern Lisps include message¬ 
passing and class hierarchy constructs 

• from the point of implementation (and mathematics) the 
"essence" of message-passing is easily and faithfully described as 
an instance of our old friend: the program as first-class data ob¬ 


ject. The creation of a turtle is simply the dynamic creation of a 
functional object with some local state to represent the four turtle 
properties. 

What does all this mean? First, that Lisp is a good language for 
implementing and describing complex systems. In reality, the 
first Logo and some contemporary Logos are written in Lisp. Sec¬ 
ond, it shows that the apparent simplicity of Logo turtles is il¬ 
lusory. There is substantial intellectual meat within the Logo 
model, and those who would see Logo as "just Basic with graph¬ 
ics" are shortchanging themselves and the children they teach. 
To my way of thinking, Basic and Logo are as totally dissimilar as 
matter and anti-matter. 

For our other example of object-oriented programming we turn 
to a traditional Lisp domain—the description of a Lisp machine in 
Lisp. This means that we are able to write a Lisp function that will 
encode the actual process that a Lisp machine carries out when it 
evaluates an expression. It is appropriate to think of a Lisp ma¬ 
chine as a calculator—type an expression on the keyboard, the 
machine evaluates it and the value is displayed. What kinds of ex¬ 
pressions can be evaluated? Well, all calculators evaluate con¬ 
stants: type in a string of digits and the calculator translates that 
internally into a number. The Lisp calculator does that too: the 
value of a constant expression is that constant. If we wish to 
evaluate a complex expression like (2 + 3)(5-2) on a typical 
calculator we would have to break it into a sequence of steps: add 
2 and 3, store the result, subtract 2 from 5 and finally multiply 
that result by the stored value. In Lisp, we can represent that 
complex expression as a tree and ask the Lisp machine to evaluate 
that tree (see Fig. 12). 

We can view the evaluation process that occurs when the tree is 
traversed as a rat eating the fruit off the branches of an apple tree. 
The rodent, scurrying along the branches, retains in its internal 
state remembrances of previously eaten fruit. So too with the Lisp 
evaluator; given a complex expression, the Lisp rat will break that 
into a sequence of simpler sub-tasks: to eat a tree, first eat a 
branch; of course that branch may have sub-branches, and being 
a greedy rat, it wants to make sure that it misses no edible fruit; so 
it systematically traverses the sub-branches until it gets into the 
twigs that contain the fruit. Then, referring to its system, it goes to 
the next branch; as the twig is eaten so goes the tree. 

Lisp rats are abstract objects like Logo turtles. In theory, Lisp 
rats are particularly clean; they are called applicative rodents. 
This means that you will find no messy droppings (called side- 
effects) under the Lisp tree—only the smug animal remains. Fi¬ 
nally, since our rat is selective, it knows to avoid wormy apples. 
His botanical background leads him to believe that if one apple on 
a branch is bad, then the rest of the branch is infected. In this case 
he skips the remainder of the branch and goes to the next branch. 

Here is the mental structure of the Lisp rat: 

(EAT TREE) = (EAT-BRANCH (FIRST-BRANCH TREE) 

(EAT-BRANCH (LAST-BRANCH TREE))) 
where FIRST ^-BRANCH and LAST«-BRANCH are selectors, and 
we define 

(EAT-BRANCH B) = (IF (TWIG B) then (EAT-APPLE) 
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else (EAT-BRANCH (FIRST-BRANCH B)) 

(EAT-BRANCH (LAST-BRANCH B))) 

Noting that the final lines of EAT—BRANCH are the same as the 
body of EAT, we can simplify EAT—BRANCH as we add the rot¬ 
tenness test: 

((EAT-BRANCH X) (IF (ROTTEN X) then NIL 
else (IF (TWIG X) then (EAT-APPLE) 
else (EAT X)) 

where NIL means do nothing, look no further down the branch. 
We have taken a few liberties with our rat, but the basic structure 
of complex evaluation is here. In summary, that basic structure 
is: 

1. If you are faced with a complex expression, break it down 
into smaller tasks. 

2. If you are given a simple task, do it and then see if there are 
other tasks waiting completion. 

3. There may be choices to be made about which tasks to perform. 
As we apply this analysis to the task of evaluation itself, these 

three conditions translate as follows: 

1. The primary complex Lisp task is the application of a func¬ 
tion to some arguments. Since those arguments may also be func¬ 
tion applications, they may require further evaluation. The Lisp 
regime says evaluate the arguments first (traverse the sub-trees), 
then apply the function to the results. This strategy corresponds 
to that which we tend to do when evaluating a complex arithme¬ 
tic expression. In computer science, the strategy is called call-by¬ 
value. In logic, a function application is called a combination, the 
function is called a rator and the arguments are called rands. 

2. The simple tasks of Lisp are those requesting the evaluation 
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of a constant. Lisp constants include numbers, strings, lists, etc. In 
general, any kind of object allowed into Lisp will have constants. 

3. The choice mechanism in Lisp is called a conditional expres¬ 
sion. The evaluation rat will evaluate the predicate expression 
and, depending on the truth or falsity of the outcome, will nibble 
down one branch or nibble down the other—only one of the 
branches will be nibbled. 

Here's a simple evaluator based on our tree rat's behavior: 

(EVAL EXPRESSION) = (IF (CONSTANT EXPRESSION) 
then EXPRESSION 

else (IF (APPLICATION EXPRESSION) 
then (APPLY (FUNCTION-PART EXPRESSION) 

(EVAL-ARGS (ARGS-PART EXPRESSION)) 
else (IF (IF—EXPRESSION EXPRESSION)) 
then (IF (EVAL (PRED-PART EXPRESSION)) 
then (EVAL (ANTE-PART EXPRESSION)) 
else (EVAL (CONSEQ-PART EXPRESSION))) 

where APPLY applies the function to the arguments and 
EVAL-ARGS evaluates the arguments and makes a new object 
representing the evaluated arguments. 

Many people (and rats) find the self-describing features of 
EVAL puzzling. Somehow it's cheating to use the programming 
language to describe itself. Of course, this kind of thing happens 
all the time in so-called natural language. The old chestnut, 
"Chicago is a city, but "Chicago" is a seven-letter word," is an in¬ 
stance of talking about language within itself. But here there's 
something different; we're not just talking about language ele¬ 
ments, we're using a process to describe that very same process. 
This is a deeper use of language, but not without precedent. In the 
early 1930s the logician Kurt Godel invented this technique to 
solve a knotty mathematical problem involving the self- 
referential nature of statements in mathematics. These ques¬ 
tions—strange loops—arc in part the subject of the book Godel, 
Escher, Bach, by Douglas Hofstadter. It is encouraging to see how 
transparent some of that work becomes when recast in the Lisp 
image—recall our earlier remarks about how an appropriate nota¬ 
tion can clarify a complex phenomenon. 

The connections between Lisp and mathematics extend deep 
into the Godel connection. The mechanisms that drive the com¬ 
putational model of Lisp are tightly coupled to the lambda calcu¬ 
lus—a mathematical formalism that analyzed the notions of func¬ 
tionality. Not functionality as prescribed in the new math as a set 
of ordered pairs, but functionality in the more intuitive sense that 
we learn in high-school algebra—a function as a rule of correspon¬ 
dence, the functional notation, and what it means to compute 
values given the rule. For example, if f(x,y) = 3x + 5(x-y), what 
is the value of f(2,3)? You should try this, paying particular atten¬ 
tion to the rules that you apply as you perform the computation. 
The underlying rules are simple: 

• Substitution: for example, if f(x,y) = 3x + 5(x — y), then f(2,3) = 
3x2 + 5(2-3), where we have substituted 2 for x, and 3 for y, 
throughout the equation. 

• Simplification: for example, 3x2 may be simplified to 6. (Ac¬ 
tually, simplification is a special instance of substitution.) 

Simplification is exemplified by our current Lisp rat. Substitu¬ 
tion, it turns out, is the heart of the matter in programming 
languages. It was many years before an accurate definition of 
substitution was given in logic; it seems to be equally problematic 
in computer science. Programming languages address the substi¬ 
tution problem when they enter the realm of variables and pa¬ 
rameters to procedures. Rather than implement substitution di¬ 
rectly (a costly enterprise), these languages simulate substitution 
by a subterfuge called binding—the association of a variable with 
a value in a structure called a symbol table. All too frequently this 
binding behavior is obscurely encoded in the inner workings of a 
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language processor in such a way that the essential ingredients of 
the mechanism are totally clouded. Again, a notation that allows 
program manipulation comes to the rescue. Using Lisp's ability to 
manipulate the dynamic components of program execution, we 
can write the table lookup routine using abstract objects. In this 
case the objects are symbol table entries: 

(LOOKUP NAME TABLE) = (IF (EMPTY TABLE) 
then (ERROR "undefined name") 
else (IF (EQ NAME (FIRST^ENTRY TABLE)) 
then (VALUE (FIRST^ENTRY TABLE)) 
else (LOOKUP NAME (ALL«-BUT«-FIRST TABLE))) 

In terms of our ratomorphic model of computation, we could 
allow pawn tickets to appear at the terminal twigs. Our rodent 
would redeem these to actualize this ' 'virtual'' fruit. The business 
of maintaining the proper correspondences between tickets and 
fruit is called scoping. This issue is problematic in programming 
languages, because the correspondence may change as a language 
executes. Scoping strategies are still on trial and subject to dispute 
and research. Unfortunately, there is not room here for an in- 
depth discussion of scoping rules and their implementation. I 
heartily recommend the exercise, for there is no better way to un¬ 
derstand the fundamental principles of languages and their im¬ 
plementation than to write the Lisp evaluator, complete with the 
symbol-table maintenance routines. 

Let's restate our position on languages and see what we've got¬ 
ten ourselves into. The point of a language is communication; the 
strength of a language is its expressibility. What we need in com¬ 
puting languages is the ability to suppress detail—to simplify 
complexity by abbreviation and abstraction. A simple test of a 
language's acceptability as a notation is: would you be able to give 
a compelling argument that a complex program possessed a cer- 
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tain property? This is not a purely theoretical concern. I believe 
that there is a strong correlation between notations that are ame¬ 
nable to proof techniques and languages that are "digestible." 
Lisp, APL and, perhaps, Pascal are in the latter category, while 
assembly language, C and Forth give heartburn; Basic is in a class 
by itself. 

Of course, we cannot leave this section without a critique of 
Lisp. Its longevity, I believe, is due to its middle-of-the-road posi¬ 
tion on almost all issues. It supplies the programmer with a pow¬ 
erful metaphor: the tree machine. The system supplies a collec¬ 
tion of system-building components: parser, scanner, storage 
management,. . . that make the job of complex software construc¬ 
tion much easier. It is based on a clean mathematical model and 
therefore large classes of Lisp programs can be proved (formally 
or informally) to preserve desired properties. As a language sys¬ 
tem it is highly extensible, swallowing innovations like hierarch¬ 
ies and message passing with hardly a whimper. In fact, it has 
often been said that Lisp people, when faced with a new idea, 
simply wrap parentheses around it and say, "Look, it's been in 
Lisp all along." 

On the negative side, Lisp does show its age. Its handling of gen¬ 
eral objects isn’t quite first-class, its view of the computational 
world is much too sequential and deterministic and some would 
argue that its scoping strategy, called dynamic scoping, is in error. 
Proper handling of these issues is indeed difficult, and it's not 
clear if one could call a fixed-up language Lisp. 

Probably the most serious flaw is its reliance on a sequential 
model of computation. This appears in two guises. First, 
the insistence that the computational tree be traversed in a 
order—we might want to have several rats all of whom could go 
collecting fruit in the tree simultaneously. The other constraint is 
more subtle and is a general feature of most programming lan¬ 
guages. Namely, the program encodes a specific strategy for solv¬ 
ing a problem. Frequently, there may be many ways to reach a so¬ 
lution, and as systems get more complex, it becomes unwieldy to 
explicitly encode all of the possibilities into a monolithic pro¬ 
gram. The alternative is called a goal-directed system. Here one 
simply adds methods for problem solving to a large database. Part 
of the encrypting process keys the methods, not by their name, 
but by the type of problem that the method may solve. The state¬ 
ment of the main program, then, becomes something like, "Solve 
the following problem, please." It is up to the system to suc¬ 
cessfully select and apply a collection of methods to solve that 
problem. This style of function-call is named pattern-directed in¬ 
vocation, meaning that a function is not called by referring to its 
name, but by the matching of two patterns—the pattern that de¬ 
scribes the goal, and the pattern that describes the activity that 
the function can accomplish. The effect is to distinguish the prob¬ 
lem-solving request from the space of techniques for solution. 
Abstract programming applied to the active program elements, 
like the object-oriented approach, decouples data objects from 
their representation. 

This is a different kind of representation-independent program¬ 
ming in which the representation of the solution has been left 
free. I bring this issue up because (1) goal-directed behavior is not 
supported in most contemporary languages (it should be), (2) it is 
easy to build such systems on our Lisp base (in fact, a series of ar¬ 
tificial intelligence languages, dating back to 1968 with Planner, 
have been built this way) and, finally, (3) goal-directed behavior is 
a reasonable model of the way we structure much of our reason¬ 
ing (perhaps by formalizing part of this process we may discover 
better programming notations). In the next section, then, we out¬ 
line a characterization of intelligent behavior, striving to model it 
in a Lisp (or extended LISP) world. 

To begin our tour of intelligence, I suspect that most would 
agree that intelligent behavior has little to do with numbers. 
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Fig. 13. 

Thinking is a non-numerical activity; thinking involves dealing 
with interrelationships between objects—the recognition of these 
interrelationships and the action based on this recognition. The 
actions (physical or mental) are not random, but are planned. 
However, they are not cast in concrete. They may be modified or 
abandoned in the face of new information. The activity, then, is 
goal-directed, but exploratory and subject to change. Further¬ 
more, a hallmark of intelligent thought is adaptation through in¬ 
trospection. We expect that the individual is capable of analyzing 
the thought process itself and modifying beliefs and actions. 

Assuming that we wish to design a language that will facilitate 
the simulation and study of thoughtful behavior, how would 
these general characteristics of thought appear in our language? 

• The objects manipulated by our thoughtful language should 
stress the notion of interrelationships. A convenient model for 
such objects is a graph-structure: an intertwined collection of 
nodes and arcs (see Fig. 13). 

For example, consider the layout of a dictionary. Each defini¬ 
tion in the book has a collection of possible meanings, and each 
meaning is defined in terms of other words that can be found in 
the dictionary. It is plausible to hypothesize a similar structuring 
of information within the brain, each object having a collection of 
information attached to it and each object in the collection refer¬ 
ring to yet other objects, ad infinitum. 

We recognize similarities and differences in objects by a notion 
of "goodness-of-fit" in a context of pattern matching. For exam¬ 
ple, a green VW, a black Ford and a black horse all have similari¬ 
ties and differences: all are modes of transportation, all have four 
contact points with the ground; some are hay-powered, some gas¬ 
oline; some differ in color, etc. 

• In this space of objects are the processing elements themselves. 
Processing elements may be retrieved, analyzed, applied and 
modified. Note that modification of behavior is a (very) weak 
form of learning. 

• In exploratory creative thought the application of these active 
objects to the passive objects is goal-directed, not procedural: 
"My problem is X; what techniques do I know that will help 
achieve X?" Furthermore, even in mundane thought, our behav¬ 
ior is non-procedural in the sense that insight may divert atten¬ 
tion to other solutions or other problems. 

Several points in this characterization should bring remem¬ 
brances of Lisp: the structured (not necessarily numerical) inter¬ 
related tree-structures, the program-data duality and the ability of 
the processing elements to manipulate both. We have already re¬ 
marked that Lisp as such does not support the goal-directed be¬ 
havior. However, there is a fall-back position. As a programming 
system, Lisp supplies some of these benefits. One does not pro¬ 
gram Lisp in vacuo. One programs interactively, in a style called 
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middle-out, building pieces and interlocking them into larger 
pieces until the completed whole is before us. Debugging of 
thoughts and programs occurs often and interchangeably—not 
because the Lisp programmer is necessarily lazy, but because the 
task at hand is often large, unstructured and poorly understood 
(not just by the Lisp programmer but by humanity at large). 
Therefore one tends to program in an exploratory, debugging, 
"what-if" mode rather than the more traditional straight-laced "I 
have this algorithm. I need answers" mode advocated by the 
structured programming school. Alan Perlis is quoted as saying, 
"Of course you should program in a top-down manner—except 
for the first time." First-time thinking is never predictable, struc¬ 
tured and regular; neither is first-time programming. Rather than 
berate first-time programming as being antisocial hacking, one 
should improve the interface, making it easier to come to a ma¬ 
chine in the early, creative and formulative stages, while upgrad¬ 
ing the "mind-training" phase of education, making the users 
sharpen their wits and, hopefully, reduce some of the mindless 
hacking-and-patching that can occur when a powerful tool is 
placed in the hands of an ill-trained operator. It is important to 
realize where to place the blame in cases of misuse. Do not blame 
the instrument, blame the operator. Debugging of thoughts is the 
heart of the learning process; we must encourage such behavior, 
not discourage it (an interesting contrast in attitudes can be had 
by reading Papert's Mindstorms and Weizenbaum's Computer 
Power and Human Reason ). 

Goal-directed programming, theories of debugging, descriptive 
computation: these are areas where, unfortunately, we do not 
have a good notational handle. Programming languages have 
tended to be prescriptive, requiring carefully prepared computa¬ 
tional recipes. Programming languages and their methodologies 
tend to be fascist, advocating that the power and control is best 
kept within the province of the language designer, and kept out of 
the hands of the poor benighted programmer. These dictums are 
enforced by "strongly-typed" languages and heavy-handed pro¬ 
nouncements of doom to those who program interactively. 

One promising avenue towards a foundation for goal-directed 
theory of computing is developing around the notion of "logic 
programming"—using mathematical logic as a computational ve¬ 
hicle. One manifestation of this proposal is the programming lan¬ 
guage named Prolog. Though this language is based on logic, it 
has made unfortunate compromises with the '' realities'' of practi¬ 
cality and thus dulled some of its promise. Hopefully, future logi¬ 
cal languages will not be so impressionable. (For a discussion of 
Prolog, see the Ferguson article reference; for an interesting com¬ 
parison to AI languages, see Kornfeld's article.) 

The first real language to be built around the notion of goal- 
directed computation was micro-Planner, an "AI language," built 
in Lisp in the late 1960s. It developed from a discomfort with the 
effectiveness of logic as a programming formalism. Planner for¬ 
malisms introduced goal-directed computation, pattern-directed 
function invocation and the notion of a program/database on 
which the computation was carried out. This pioneering work 
spawned a series of AI languages, and opened the chapter on lan¬ 
guages as a key to AI problem solving. Several years later the log¬ 
ical foundations that gave rise to Planner spawned Prolog; and as 
a programming language Prolog reintroduced the notions of goal- 
directed, backtrack-driven computation. Hopefully, we will see a 
cooperative effort to develop a strong programming notation 
whose foundations are securely rooted in mathematics. One 
critical issue that must be addressed is the adequate treatment of 
functional objects. They must be supported in the formalism and 
must be manipulatable as first-class objects in the programming 
language. 

So, as things stand twenty years later in the programming 
world, Lisp is still an elegant language for describing complex 
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non-numerical problems, still a basis for a rich mathematics of 
computation and still the primary tool for artificial intelligence re¬ 
search and development. It is still a language for those who think 
for themselves. In the interim, Lisp has matured to incorporate a 
wide class of data structures and, therefore, a wide class of ap¬ 
plications. In that interim the computing community has ma¬ 
tured, moving from the mundane numerical computations of the 
early days to demands for sophisticated non-numerical process¬ 
ing. The old style languages and styles of thought cannot keep 
pace. There is a growing realization that the notions imbedded in 
Lisp offer important alternatives for future computing. Special 
hardware and micro-coded Lisp machines are being sold by LISP 
Machine, Inc., Symbolics and Xerox. These are high-end person¬ 
al Lisp machines—$60,000 and up. Reasonable Lisps are now be¬ 
coming available on microcomputers—Version 2 of (T. (L. C)) 
Lisp supplies object swapping for data and primitive code to miti¬ 
gate against the small address space of eight-bit machines; strings, 
vectors, closures, streams and stack blocks to augment the simple 
list-world of Lisp; a window system to support graphics editors; 
classes, functional objects and hierarchies to support message¬ 
passing models; and compilers to supply the efficiency to com¬ 
pleted code.The tools of thought are there, it only remains for us 
to think. ■ 
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F TM 

410 Recorder 

810 Disc Drive 

822 Printer 

825 Printer 

830 Modem 

820 Printer 

850 Interface 

New DOS 2 System 
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912C .$699.00 

920C .$749.00 

950.$939.00 

Call for computers 

Zenith 719.$749.00 
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Monitors 

Amdex 12 ' B&W.$149.00 

12” Green.$169.00 

13” Color.$349.00 

Sanyo 12” B&W.$259.00 
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13” Color.$449.00 

Tl 10” Color.$349.00 

Modems 

Novation Auto.$239.00 

D Cat.$169.00 

Cat .$159.00 
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Smart .$239.00 

Pioneer Lazer Disk.$599.00 

BSR X-10 Systems 

PK 500.$84.00 

LM 501 .$16.00 

AM611.$17.00 

AM286.$17.00 



CBM 8032 
$1069 


^ _■ SOFTWARE 

rccommodoPG wodP^pus 

■ ■ ■■ ■ IWVI^I WordPro4.Plus 

Commodore Tax Package 

8032 .$1069.00 Visicalc 

4032 .$969.00 BPI General Ledger 

4016 .. .$769.00 OZZ Information System 

8096 .$1569.00 Dow Jones Portfolio 

Super Pet.$1599.00 Pascal 

2031 .$529.00 Legal Time Accounting 

8050 .$1299.00 Word Craft 80 

4022 .$599.00 Power 

C2N .$63.00 Socket 2 Me 

Jinsam 

Word Pro 4 Plus.$299.00 MAGIC 

Word Pro 3 Plus.$199.00 The Manager. 

Softrom. 


$299.00 
$329 00 
$399 00 
$149 00 
$329.00 
$289.00 
$129 00 
$239 00 
$449 00 
$289 00 
$89 00 
$20 00 
SCait 
$ Call 
. $209.00 
$129.00 



VIC 20 $259 COMPLETE 


Vic-TV Modual $19 00 

Vic Cassette $69 00 

Vic 6 Pack Program $44 00 

VIC1530 Commodore Dalassette $69 00 

VIC 1540 Disk Drive $499 00 

VIC 1515 VIC Graphic Printer $399.00 

VIC1210 3K Memory Expander $32 00 

VIC1110 8K Memory Expander $53.00 

VIC 1011 RS232C Terminal Interface $43.00 

VIC1112 VIC IEEE 488 Interface $86 00 

VIC1211 VIC 20 Super Expander $53 00 


VIC1212 Programmers Aid Cartridge 

VIC1213 VICMON Machine Language Monitor 

VIC1901 VIC AVENGERS 

VIC1904 SUPERSLOT 

VIC1906 SUPER ALIEN 

VIC1907 SUPER LANDER 

VIC 1908 DRAW POKER 

VIC1909 MIDNIGHT DRIVE 

VT106A Recreation Pack A 

VT107A Home Calculation Pack A 

VT164 Programmable Character/Gramegraphics 

VT232 VICTerm I Terminal Emulator 


$45 00 
$45 00 
$23 00 
$23 00 
$1900 
$2300 
$23 00 
$23.00 
$44 00 
$44 00 
$ 12.00 
$9 00 


Add 3% for VISA or MC. Equipment subject to price change and availability without notice. 


computer mail order 
800-233-8950 

IN PA. CALL (717) 327-9575 

501 E. THIRD ST., WILLIAMSPORT, PA 17701 
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APL may more appropriately be named A Popular Language, due to its simplicity and versatility. 


A Language for Everyone 

By Gary Dawkins 


Y ou've probably seen APL or 
know someone who uses it, but 
what is it—a scientific language or a 
language to be used in business pro¬ 


gramming? And what are all those 
funny symbols? 

APL (A Programming Language) 
was invented by Kenneth Iverson, 


and was first used in an IBM com¬ 
puter around 1966. It was conceived 
as a notation to express ideas about 
computing clearly and concisely. It 
proved to be so concise, clear and 
successful that IBM decided to use it 
on its 360 series of computers. 

APL can be easily learned and used 
by the non-computer scientist 
because you don't need to learn a 
great deal about bits, bytes and data 
declarations. You concentrate on the 
problem to be solved, and let APL 
worry about the details. This is as it 
should be! 

The simplicity of APL leads to 
smaller, simpler programs that thus 
tend to have fewer errors. 

Is this language to be used by scien¬ 
tists, by CPAs or by educators? The 
answer is yes. Exactly why the an¬ 
swer is yes will become clearer. 

APL is popular with scientists 
because the notation of APL, when 
used for solving mathematical prob¬ 
lems, is very similar to the mathemat¬ 
ical notation they use. This often 
makes many problems trivial matters. 

Business programmers often find 
that problems involve information 
that can be most easily represented in 
a table, or what, in APL, is called an 
array. An example of a three-dimen¬ 
sional array of information would be 
sales volume by each department for 
each month of the year for the last ten 
years. The array-handling power of 
APL helps you handle this type of in¬ 
formation. 

Educators use APL because stu¬ 
dents can get immediate positive re¬ 
inforcement from their efforts. Often 
students can produce a useful pro¬ 
gram during the first class session 


Gary Dawkins is vice president of Vanguard 
Systems Corporation, 6901 Blanco Road, San An¬ 
tonio, TX 78216. 
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Fig. 1. 

APL/V80 character set. 
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4MHZ, DOUBLE DENSITY,COLOR&B/W 
GRAPHICS. .THE LNW80 COMPUTER 


COMPARE THE FEATURES AND PERFORMANCE 



When you've compared the features of an LNW80 Computer, you'll quickly 
understand why the LNW80 is the ultimate TRS80 software compatible system. 
LNW RESEARCH offers the most complete microcomputer system at an outstand¬ 
ing low price. 

We back up our product with an unconventional 6 month warranty and a 10 
days full refund policy, less shipping charges. 

LNW80 Computer.$1 ,450.00 

LNW80 Computer w/B&W Monitor & one 5" Drive.$1,914.00 

All orders must be prepaid, CA residents please include 6 * sales tax. 
Contact us for shipping charges 

* TRS80 Product of Tandy Corporation. 

** PMC Product of Personal Microcomputer, Inc. 


FEATURES 

LNW 80 

PMC-80** 

MODEL III 

PROCESSOR 

4.0 MHZ 

1 ,8 MHZ 

2.0 MHZ 

LEVEL II BASIC INTERP. 

YES 

YES 

LEVEL III 
BASIC 

TRS30 MODEL 1 LEVEL II COMPATIBLE 

YES 

YES 

NO 

48K BYTES RAM 

YES 

YES 

YES 

CASSETTE BAUD RATE 

500/1000 

500 

500/1500 

FLOPPY DISK CONTROLLER 

SINGLE/ 

DOUBLE 

SINGLE 

SINGLE/ 

DOUBLE 

SERIAL RS232 PORT 

YES 

YES 

YES 

PRINTER PORT 

YES 

YES 

YES 

REAL TIME CLOCK 

YES 

YES 

YES 

J4 X 80 CHARACTERS 

YES 

NO 

NO 

VIDEO MONITOR 

YES 

YES 

YES 

UPPER AND LOWER CASE 

YES 

OPTIONAL 

YES 

REVERSE VIDEO 

YES 

NO 

NO 

KEYBOARD 

63 KEY 

53 KEY 

53 KEY 

NUMERIC KEY PAD 

YES 

NO 

YES 

B/W GRAPHICS, 128 X 48 

YES 

YES 

YES 

HI-RESOLUTION B/W GRAPHICS, 480 X 192 

YES 

NO 

NO 

HI-RESOLUTION COLOR GRAPHICS (NTSC), 

128 X 192 IN 8 COLORS 

YES 

NO 

NO 

HI-RESOLUTION COLOR GRAPHICS (RGB), 

384 X 192 IN 8 COLORS 

OPTIONAL 

NO 

NO 

WARRANTY 

6 MONTHS 

90 DAYS 

90 DAYS 

TOTAL SYSTEM PRICE 

$1 ,914.00 

$1,840.00 

$2,187.00 

LESS MONITOR AND DISK ORIVE 

$1,450.00 

$1,375.00 

— 


LNW80 

- BARE PRINTED CIRCUIT BOARD a MANUAL . $89.95 

The LNW80 - A high-speed color computer totally compatible with 
the TRS-80*. The LNW80 gives you the edge in satisfying your 
computation needs in business, scientific and personal computa¬ 
tion. With performance of 4 MHz, Z80A CPU, you'll achieve per¬ 
formance of over twice the processing speed of a TRS-80*. This 
means you'll get the performance that is comparable to the most 
expensive microcomputer with the compatibility to the world's 
most popular computer (TRS-80*) resulting in the widest soft¬ 
ware base. 

FEATURES: 

. TRS-80 Model 1 Level II Software Compatible 
. High Resolution Graphics 

RGB Output - 384 x 192 in 8 Colors 
. NTSC Video or RF MOD - 128 x 192 in 8 Colors 
. Black and White - 480 x 192 
4 MHz CPU 

500/1000 Baud Cassette 
Upper and Lower Case 
16K Bytes RAM, 12K Bytes ROM 
Solder Masked and Silkscreened 


LNW SYSTEM EXPANSION 

- BARE PRINTED CIRCUIT BOARD 

AND MANUAL . $69.95 

WITH GOLD CONNECTORS . $84.95 

The System Expansion will allow you to expand your LNW80, TRS-80*, 
or PMC-80** to a complete computer system that is still totally 
software compatible with the TRS-80* Model 1 Level II. 


LNDoubler&DOS PLUS 3.3D 

Assembled and Tested W/DOS PLUS 3.3D. 


.$175.00 


Double-density disk sturage for the LNW Research's "System Expan¬ 
sion" or the Tandy's "Expansion Interface". The LNDoubler™ Is 
totally software compatible with any double density software 
generated for the Percom's Doubler***. The LNDoublerTM provides 
the following outstanding features. 

Store up to 350K bytes on a single 5" disk 
. Single and double density data separation 
. Precision write precompensation circuit 
. Software switch between single and double density 
. Easy plug In Installation requiring no etch cuts, jumpers 
or soldering 

. 35, 40, 77, 80 track 5" disk operation - 

. 120 day parts and labor Warranty 

*** Doubler is a product of Percom Data Company, Inc. 

DOS PLUS 3.3D 

Micro Systems software's double density disk operating system. 

This operating system contains all the outstanding features of 
a well developed DOS, with ease in useabllity. 

KEYBOARD 

LNW80 KEYBOARD KIT.$ 34.95 

The Keyboard Kit contains a 63 key plus a 10 key, P.C. board, and 
remaining components. 

CASE 


32K Bytes Memory 
5" Floppy Controller 
Serial RS232 20ma I/O 
Parallel Printer 
Real Time Clock 
Screen Printer Bus 
On Board Power Supply 
Solder Masked and Silkscreened 


LNW RESEARCH 

CORPORATION 

2620 WALNUT 
TUSTIN CA.92680 


is 198 


LNW80 CASE.$ 34.95 

The streamline design of this metal case will house the LNW80, 

LWN System Expansion, LNW80 Keyboard, power supply and fan, 
LNDoublerTM, or LNW Data Separator. This kit includes all the 
hardware to mount all of the above. Add $12.00 for shipping 

PARTS AVAILABLE FROM LNW RESERARCH 
. 4116 - 200ns RAM 

6 chip set.$26.00 

8 chip set.$33.50 

16 chip set.$64.00 

24 chip set.$ 94.00 

32 chip set.$124.00 

. LNW80 "Start up parts set" LNW80-1 $82.00 

. LNW80 "Video parts set" LNW80-2 $31.00 

. LNW80 Transformer LNW80-3 $18.00 

. LNW80 Keyboard cable LNW80-4 $16.00 

. 40 Pin computer to expansion cable . $15.00 

. System Expansion Transformer . $19.00 

. Floppy Controller (TD1771) and UART (TR160Z) . . . $30.00 


ORDERS & I N FO. NO. 714-544 -5744 
SERVICE NO. 714-641 -8850 


VISA MASTER CHARGE 
ACCEPTED 


UNLESS NOTED 
ADD $3 FOR SHIPPING 


✓■See List of Advertisers on page 162 
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because of the power of APL. Later 
on, the language does not get in the 
way of what is being taught. 

For instance, students are taught 
how to sort information. Later in the 
course, as program complexity in¬ 
creases, a program might need to sort 
information as a subpart of the over¬ 
all problem to be solved. Often it is 
desirable not to spend the limited 
class time to program the sort. Since 
APL has such a rich set of built-in ca¬ 
pabilities, it is possible to let the sort 
capability of APL handle it, letting 
class time be used more efficiently. 

Those Funny Symbols 

What are all those funny symbols? 
All languages have at least some 
"funny symbols." BASIC, for in¬ 
stance, has + ,-,/,*, which stand for 
the functions add, subtract, divide 
and multiply. APL, being a much 
more powerful language, has many 


more of these symbols. Fig. 1 shows 
the character set of APL/V80 (a ver¬ 
sion of APL implemented by Van¬ 
guard Systems Corp. on the Apple II 
computer). Since APL has many 
more functions that other languages, 
it follows that there should be sym¬ 
bols for these functions. In fact, there 
are more of these functions than will 
fit on a standard keyboard. 

APL can gain additional symbols 
for these functions by using over¬ 
strike characters. The right-hand col¬ 
umn of Fig. 1 shows the overstrikes. 
These are formed by typing the first 
character, backspacing and then typ¬ 
ing the second character. This forms 
a new character that the language 
recognizes. Figs. 2, 3 and 4 show 
some functions that use overstrikes. 

APL, being an interpretive lan¬ 
guage, has what is called an immedi¬ 
ate execution mode. That means it is 
possible to sit down at the keyboard 


and type in some expressions without 
having to write an entire program. 
This can be done without having to 
go through a procedure, necessary in 
some other languages, of reserving 
memory area, defining data types 
and the like. 

As a very simple example, suppose 
we want to find the sum of the first 
four integers. This is done much as 
you might expect. You simply type 
the numbers with the plus function 
between them, and then press the 
return key. APL adds the numbers 
and prints the sum. Example: 

1+2+3+4 

10 

We can type a similar expression to 
multiply: 

1 x2x3x4 
24 

Suppose we're planning on using 
the string of numbers 1 2 3 4 several 
times. It would be helpful, especially 
if the string (called a vector in APL) 
was quite large, if we did not have to 
type it each time it was used. Such a 
vector can be assigned a name. Then 
the name can be referred to instead of 
having to type the string each time. 
Example: 

NUMBERS *-1 2 3 4 

The left pointing arrow assigns the 
name NUMBERS to the string 1 2 3 4. 
Suppose we want to add 3.5 to each 
of the numbers. Simply add 3.5 to 
NUMBERS: 

3.5 + NUMBERS 
4.5 5.5 6.5 7.5 

That was easy, but what if we 
wanted to add each of the numbers, 
as in the first example? How is that 
done now that we have one name, 
NUMBERS? APL has a way of mak¬ 
ing this easy. We use the symbol 
called slash, which represents an 
operation called reduction. We want 
reduction to operate with the func¬ 
tion + and the variable named NUM¬ 
BERS as follows: 

+ /NUMBERS 

10 

+ /NUMBERS is the same as 
1 + 2 + 3 + 4. 

What will 

x /NUMBERS 

produce? 24 is correct. 

Note that we did not have to tell the 
computer ahead of time how many 
numbers we were going to assign or 
what kind of numbers they would be. 
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OTHERS IMPLEMENTED 
AS DEFINED 
FUNCTIONS. 

GAMMA AND BETA 
IMPLEMENTED AS 
DEFINED FUNCTIONS. 


A < B 
A Z B 
A - B 
A * B 
A > B 
A * B 


LESS 

NOT GREATER 
EQUAL 
NOT LESS 
GREATER 
NOT EQUAL 


Fig. 2. APL/V80 scalar functions. 
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Newham NRI! # 

The first at-home training in 
# videocassette recorder repair 
with exclusive videotaped lessons. 


Learn Video/Audio Servicing... 
includes RCA state-of-the-art 
VCR, NRI Action Video lessons, 
plus full training in color TV 
and audio repair. 

Now, you can learn the hottest, most 
wanted skill in home entertainment elec¬ 
tronics.. . servicing and repairing video¬ 
cassette recorders and video disc players. 
Well over 2 million units have already been 
sold and the demand is just starting! Already, 
qualified VCR technicians are in short sup¬ 
ply. .. people are waiting up to a month for 
VCR repair. Good jobs at good pay are 
going begging. 

Choice of Specialized Training 

NRI offers you three Master Courses 
in Video/Audio Servicing, each complete, 
each with equipment and training for the 
specialty you want. Each course thoroughly 
prepares you for color TV plus audio and 
video equipment. Then, you take the spe¬ 
cialized hands-on training on the equip¬ 
ment you select. 

You can get specialized audio exper¬ 
ience as you build your own AM/FM stereo 
system complete with speakers. Or gain 
real bench experience with hands-on TV 
training as you build a 25” (diagonal) 
fully-computerized, programmable color 
TV and professional test instruments. Or 
train with your own RCA videocassette 


Learn as you work with equipment 
you keep. 


recorder and NRI’s exclusive Action 
Video servicing lessons on videotape 
State-of-the-Art VCR 
This modem VCR features 
high-technology design with elec¬ 
tronic pushbutton tuning, re¬ 
mote control, three recording 
speeds with up to 6-hour 
capacity, high-speed visual 
search, built-in clock/timer, 
memory rewind and audio 
dubbing capability. 

It’s yours to keep, 
as part of your training. 

You’ll not only use it to 
leam operation and serv¬ 
icing techniques, but to play the absorbing 
NRI Action Video lessons that come as part 
of your specialized training. In word and 
picture, you’ll leam theory, construction, 
and service procedures, see them explained 
in graphic closeups. 

Learn at Home 
at Your Convenience 
No need to quit your job or tie up 
your evenings at night school. NRI comes 
to you. You are a class of one, getting both 
theory and practical hands-on training 
backed up by our staff of experienced 
educators. 

NRI the Pros’ Choice 

More than 67 years and a million 
and a half students later, NRI is still the 
first choice in home-study schools. A national 
survey of successful TV 
repairmen shows that 
more than half have 
had home-study train¬ 
ing, and among them, 
it’s NRI 3 to 1 over any 
other school. 

That’s because you 
can’t beat the training 
and value. Only NRI 
combines exclusive fast- 
track training tech¬ 
niques with modem 
state-of-the-art equip¬ 
ment to give you the 
skills you need for suc¬ 
cess quickly and easily. 

Only NRI offers such 


complete training with so many timely 
options for specialized bench experience. 

Free Catalog... 

No Salesman Will Call 

Mail the coupon today for your free 
copy of our 100-page look into tomorrow. It 
shows all the equipment you get, describes 
each lesson in detail. And it tells you about 
other important career opportunities in 
Microcomputers and Microprocessors, Dig¬ 
ital and Communications Electronics, Elec¬ 
tronic Design Technology, and more. Send 
today and get started on a big new future 
for yourself. If coupon has been removed, 
please write to NRI Schools, 3939 Wisconsin 
Ave., Washington, D.C. 20016. 


[NRI 

■ftt* 
if mi 


NRI SCHOOLS 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue, 
Washington, D.C. 20016 
We’ll give you tomorrow. 

NO SALESMAN WILL CALL 

Please check for one free catalog only. 

□ Color TV. Audio, and Video System 
Servicing 

□ Computer Electronics including 
Microcomputers 

□ Electronics Design Technology 

□ Digital Electronics 

□ Communications Electronics • FCC Licenses 
• Mobile CB • Aircraft • Marine 


All career courses 
approved under GI bill. 
□ Check for details 


172-022 

□ Basic Electronics 

□ Small Engine Servicing 

□ Appliance Servicing 

□ Automotive Servicing 

□ Auto Air Conditioning 

□ Air Conditioning, Heating, Refrigera¬ 
tion, & Solar Technology 

□ Building Construction 


Name 


(Please Print) 


Street 


City/State/Zip 

Accredited by the Accrediting Commission of the National Home Study Council 


>sSee List of Advertisers on page 162 
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All we had to do was assign them. 
One of the great strengths of APL is 
that it operates on a table of informa¬ 
tion whose size or shape does not 
have to be fixed in advance. This 
allows for great flexibility in input¬ 
ting information. 

Suppose we had a variable such as 
NUMBERS, and we needed to know 
how many elements were in it. As 
you might guess, it is not hard in 
APL. The function shape (which is 
represented by the Greek letter p) is 
used to find the number of elements 
in a variable such as NUMBERS. 
pNUMBERS 

4 

This tells us that there are four ele¬ 
ments in the vector named NUM¬ 
BERS. If NUMBERS had been a 
three-dimensional array with three 
planes of five rows and seven col¬ 
umns, then the result would have 


been 3 5 7. 

Let us now see if we can do some¬ 
thing useful with what we have dis¬ 
cussed so far. We've seen only a 
small part of APL, so our example 
will be simple. Let's assume that we 
want to find the average dollar 
amount of monthly sales for the first 
quarter. To calculate an average, the 
numbers to be averaged are added to¬ 
gether. Next, the numbers are count¬ 
ed to see how many there are. The 
average is the sum of the numbers 
divided by the count of the numbers. 

Lets see how this is done in APL. 
First pick a name for the monthly 
sales figures and assign it the proper 
value. For example: 

SALES*-107832.76 118403.22 120216.78 
The variable SALES now contains the 
proper numbers. The next step is to 
add up these numbers. Remember, 
we have a way of doing this by using 


reduction with addition. The sum 
would be calculated as follows: 

SUM*- + 1SALES 

The next step is to determine how 
many sales figures there were; e.g., 
what is the count of SALES? 
COUNT*-pSA LES 

All that is left to do then is divide the 
SUM by the COUNT. 

A VERAGE*~SUM + COUNT 
Then typing the name AVERAGE 
tells APL to display its value. 
AVERAGE 
115484.25 

There we have the average sales fig¬ 
ures for the first quarter. Let's put all 
these commands together for easier 
reading. 

SALES*-107832.76 118403.22 120216.78 
SUM*-+/SALES 
COUNT*~pSALES 
A VERAGE+-SUM -r COUNT 
AVERAGE 
115484.25 

When it comes time to calculate the 
next quarter's average, the same pro¬ 
cedure can be used. The only differ¬ 
ence would be, of course, that the 
new sales figures would be entered. 

. Scientists, engineers and mathema¬ 
ticians find APL especially powerful 
and easy to use. APL notation and 
concepts are similar to mathematical 
notation. Presented without discus¬ 
sion is an expression that will input a 
list of values called X, and then com¬ 
pute standard deviation for the list 
of values: 

((+ /(X- ( +/X] -rN)*2) -r - 1 +N*-pX*~H)*.5 

Another concept handled nicely by 
APL is that of the outer product (see 
Fig. 4). The outer product can operate 
on the scalar dyadic functions shown 
in Fig. 2. An example using the power 
outer product is shown below: 

A*~ 1 3 5 7 11 


B*~ 

12 3 


A o . 

*B 


1 

1 

1 

3 

9 

27 

5 

25 

125 

7 

49 

343 

11 

121 

1331 


Note that we did not have to use a 
loop or branching as required in 
other languages. All these steps can 
be combined into a single computer 
program, which in APL is called a 
derived function. Let's pick the name 
AVGSALES for the function. We will 
input the value of SALES, and the 
output will be AVERAGE. 
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NOTES: S-SCALAR . V-VECTOR. A-ARRAY (RANK 8 MAX) 

K-SCALAR AXIS NUMBER , M-MATRIX 

1 . LAMINATION IMPLEMENTED AS A DEFINED FUNCTION 

2 . 255 *p 7 

3. 2 =p 7 

4. 5e 16 553 5 

Fig. 3. APL/V80 mixed functions. 
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NEW! TPM* for TRS-80 Model II 
NEW! System/6 Package 


Computer Design Labs 


Z80 Disk software 


We have acquired the rights to all TDL software (& hardware). TDL software has long had the reputation of being the best in the 
industry. Computer Design Labs will continue to maintain, evolve and add to this superior line of quality software. 

— Carl Galletti and Roger Amidon, owners. 

Software with Manual/Manual Alone-- 


All of the software below is available on any of the 
following media for operation with a Z80 CPU using 
the CP/M* or similar type disk operating system 
(such as our own TPM*). 

for TRS-80* CP/M (Model I or II) 
for 8” CP/M (soft sectored single density) 
for 5Y4” CP/M (soft sectored single density) 
for SV*” North Star CP/M (single density) 
for 5 1 /*” North Star CP/M (double density) 

BASIC I 

A powerful and fast Z80 Basic interpreter with EDIT, 
RENUMBER, TRACE, PRINT USING, assembly language 
subroutine CALL, LOADGO for “chaining”, COPY to 
move text, EXCHANGE, KILL, LINE INPUT, error inter¬ 
cept, sequential file handling in both ASCII and binary 
formats, and much, much more. It runs in a little over 12 
K. An excellent choice for games since the precision 
was limited to 7 digits in order to make it one of the 
fastest around. $49.95/$15. 

BASIC II 4 % 

Basic I but with 12 digit precision to make its power 
available to the business world with only a slight sacrifice 
in speed. Still runs faster than most other Basics (even 
those with much less precision). $99.95/$15. 

BUSINESS BASIC 

The most powerful Basic for business applications. It 
adds to Basic II with random or sequential disk files in 
either fixed or variable record lengths, simultaneous 
access to multiple disk files, PRIVACY command to 
prohibit user access to source code, global editing, 
added math functions, and disk file maintenance capa¬ 
bility without leaving Basic (list, rename, or delete). 
$179.95/S25. 


ZEDIT 

A character oriented text editor with 26 commands 
and "macro” capability for stringing multiplecommands 
together. Included are a complete array of character 
move, add, delete, and display function. $49.95./$ 15. 

ZTEL 

Z80 Text Editing Language - Not just a text editor. 
Actually a language which allows you to edit text and 
also write, save, and recall programs which manipulate 
text. Commands include conditional branching, subrou¬ 
tine calls, iteration, block move, expression evaluation, 
and much more. Contains 36 value registers and 10 text 
registers. Be creative! Manipulate text with commands 
you write using Ztel. $79.95/$25. 

TOP 

A Z80 Text Output Processor which will do text 
formatting for manuals, documents, and other word 
processing jobs. Works with any text editor. Does 
justification, page numbering and headings, spacing, 
centering, and much more! $79.95/$25. 

MACRO I 

A macro assembler which will generate relocateable 
or absolute code for the 8080 or Z80 using standard 
Intel mnemonics plusTDL/Z80 extensions. Functions 
include 14 conditionals, 16 listing controls, 54 pseudo¬ 
ops, 11 arithmetic/logical operations, local and global 
symbols, chaining files, linking capability with optional 
linker, and recursive/reiterative macros. This assembler 
is so powerful you’ll think it isdoing all the work foryou. It 
actually makes assembly language programming much 
less of an effort and more creative. $79.95/$20. 

MACRO II 

Expands upon Macro I’s linking capability (which is 
useful but somewhat limited) thereby being able to take 
full advantage of the optional Linker. Also a time and 
date function has been added and the listing capability 
improved. $99.95/$25. 

LINKER 

How many times have you written the same subroutine 
in each new program? Top notch professional pro¬ 
grammers compile a library of these subroutines and 
use a Linker to tie them together at assembly time. 
Development time is thus drastically reduced and 
becomes comparable to writing in a high level language 
but with all the speed of assembly language. So, get the 

new CDL Linker and start writing programs in a fraction 

of the time it took before. Linker is compatible with 
Macro I & II as well asTDL/Xitan assemblers version 2.0 
or later. $79.95/$20. 


DEBUG I 

Many programmers give up on writing in assembly 
language even though they know their programs would 
be faster and more powerful. To them assembly language 
seems difficult to understand and follow, as well as 
being a nightmare to debug. Well, not with proper tools 
like Debug I. With Debug I you can easily follow the flow 
of any Z80 or 8080 program. Trace the program one 
step at a time or 10 steps or whatever you like. At each 
stepyou will be able to seethe instruction executed and 
what it did. If desired, modifications can then be made 
before continuing. It’s all under your control. You can 
even skip displaying a subroutine call and up to seven 
breakpoints can be set during execution. Use of Debug I 
can pay for itself many timesoverby saving you valuable 
debugging time. $79.95/$20. 

DEBUG II 

This is an expanded debugger which has all of the 
features of Debug I plus many more. You can "trap" (i.e. 
trace a program until a set of register, flag, and/or 
memory conditions occur). Also, instructions may be 
entered and executed immediately. This makes it easy 
to learn new instructions by examining registers/memory 
before and after. And a RADI X function allows changing 
between ASCII, binary, decimal, hex, octal, signed 
decimal, or split octal. All these features and more add 
up to give you a very powerful development tool. Both 
Debug I and II must run on a Z80 but will debug both Z80 
and 8080 code. $99.95/$20. 

ZAPPLE 

A Z80 executive and debug monitor. Capable of 
search, ASCII put and display, read and write to 1/0 
ports, hex math, breakpoint, execute, move, fill, display, 
read and write in Intel or binary format tape, and more! 
on disk 

APPLE 

8080 version of Zapple 


SYSTEM /6 

TPM with utilities, Basic I interpreter, Basic E compiler, 
Macro I assembler, Debug I debugger, and ZEDIT text 
editor. 

Above purchased separately costs $339.75 
Special introductory offer. Only $179.75 with coupon!! 



NEW! TPM nowavailable for TRS-80 Model 
II! 

TPM* 

A NEW Z80 disk operation system! This is not CP/M*. 
It’s better! You can still run any program which runs with 
CP/M* but unlike CP/M* this operating system was 
written specifically for the Z80* and takesfull advantage 
of its extra powerful instruction set. In other wprds its 
not warmed over 8080 code! Available for TRS-80* 
(Model I or II). Tarbell, Xitan DDDC, SD Sales “VERSA- 
FLOPPY”, North Star (SD&DD), and Digital (Micro) 
Systems. $79.95/$25. 


ORDERING INFORMATION 

Visa, Master Charge and C.O.D. O.K. To order call or 
write with the following information. 

1. Name of Product (e.g. Macro I) 

2. Media (e.g. 8” CP/M) 

3. Price and method of payment (e.g. C.O.D.) include 
credit card info, if applicable. 

4. Name, Address and Phone number. 

5. ForTPM orders only: Indicate if forTRS80, Tarbell, 
Xitan DDDC, SD Sales (5V4” or 8”). ICOM (5V4" or 
8”), North Star (single or double density) or Digital 
(Micro) Systems. 

6. N.J. residents add 5% sales tax. 



Manual cost applicable against price of subsequent 
SYSTEM MONITOR BOARD (SMB II) software purchase in any item except for the Osborne 
A complete 1/0 board forS-100 systems. 2 serial ports, software. 

2 parallel ports, 1200/2400 baud cassette tape inter- . . 

face, sockets for2K of RAM, 3-2708/2716 EPROM’s or For information and tech queries call 

ROM, jump on reset circuitry. Bare board $49.95/$20. 609-599-2146 


ROM FOR SMB II 


2KX8 masked ROM of Zapple monitor. Includes source 
listing $34.95/$ 15. 

PAYROLL (source code only) 

The Osborne package. Requires C Basic 2. 

5" disks $124.95 (manual not included) 

8” disks $ 99.95 (manual not included) 

Manual $20.00 

ACCOUNTS PAYABLE/RECEIVABLE 
(source code only) 

By Osborne, Requires C Basic 2 
5” disks $124.95 (manual not included) 

8” $99.95 (manual not included) 

Manual $20.00 

GENERAL LEDGER (source code only) 

By Osborne. Requires C Basic 2 
5” disks $99.95 (manual not included) 

8" disks $99.95 (manual not included) 

Manual $20.00 


These are NEW Toll Free numbers 

For phone orders ONLY call toll free 

1-800-458-3491 Ext. 15 
In PA only 1-800-252-3567 

OEMS 

Many CDL products are available for licensing to 
OEMs. Write to Carl Galletti with your requirements. 

* Z80 is a trademark of Zilog 

* TRS-80 is a trademark for Radio Shack 

* TPM is a trademark of Computer Design Labs. It is not 
CP/M* 

* CP/M is a trademark of Digital Research 

Prices and specifications subject to change without 
notice. 

DEALER INQUIRIES INVITED. 


C BASIC 2 

Required for Osborne software. $99.95/$20. 



COMPUTER 
DESIGN 
LABS 


18 


342 Columbus Avenue 
Trenton, N.J. 08629 


✓•See List of Advertisers on page 162 
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V A VERAGE+-A VGSALES SALES 
[ 1 ] AVERAGE^+i SALES)SALES 


The triangle-shaped symbol, called 
DEL, designates the beginning and 
the end of the function. The input to 


the function—i.e., the numbers we 
have to type in—are assigned the 
name SALES. The calculations are 
done just as in the previous example. 
Then AVERAGE is printed. To use 
the function, we would type its name 
followed by the sales figures: 


AVGSALES 107832.76 118403.22120216.78 
115484.25 

As you can see, this is a powerful 
concept and allows a great deal of 
work to be done with little effort. 
Note from Fig. 2 that the outer 
product can operate on any dyadic 
function, including logic functions. 
This allows simple construction of 
truth tables and examples from set 
theory. (For additional concepts, see 
Peelle, "Teaching Mathematics Via 
APL," Mathematics Teacher , Feb. 
1979.) 

Educators form a large portion of 
APL users. APL, being an interactive 
language, gives immediate feedback 
to the user. Students can begin to pro¬ 
gram simple functions almost imme¬ 
diately. It is not required to 
go through a long discussion of the 
internal workings of computers, stor¬ 
age devices and memory require¬ 
ments before programming first. Dis¬ 
cussions of these and other topics 
could begin whenever the instructor 
wants to introduce them, as the 
students begin to grasp the concepts 
of computing. 

Some universities introduce APL as 
the first computer language. It can 
then be used as a basis for other com¬ 
puter science courses in such topics 
as data structures, numerical meth¬ 
ods and databases. APL notation is 
used throughout to describe the func¬ 
tions of other languages. 

Historically, APL has been used on 
large computers. Now that APL has 
come to small, but powerful, com¬ 
puters such as the Apple and TRS-80, 
more people will have access to it and 
will be able to take advantage of this 
powerful, general purpose language. 

In an article such as this, it is 
impossible to cover topics in much 
depth. I hope I've demonstrated 
enough of APL so that you will delve 
further into this fascinating language 
and take advantage of the computing 
power it offers and the work it 
can do. 

(For a more in depth look at APL, 
see APL—An Interactive Approach, 
Gillman and Rose, John Wiley and 
Sons, 1976.) ■ 
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Fig. 4. APL/V80 operators. 


* ClEAN 

POWER 



The electricity that powers your personal computer system is ‘polluted.’’ Filled with voltage spikes and 
noise interference that can cause information loss, incorrect readings and premature circuit failure. 

Protect your data and equipment. Purify your power with a new Power Master 1 Line Monitor Power 
Conditioner. Ready to use — just plug in. Free 20 page catalog featuring 8 models. 


Dealer inquiries invited. 


POWER 

MASTER 

by SGL WftBER 

^UneMonitorPowerCondittone^ 


TjO 


is* 67 


SGL WABER Electric A division of SGL Industries, Inc. 
300 Harvard Avenue/Westville, NJ 08093/(609) 456-5400 
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CRT CONTROLLER 


6522 APPLE II INTERFACE 


81-260 “SLIM” 


JBE I MICROCOMPUTER 



This intelligent CRT Controller 
uses an 8085A CPU & an 8275 In¬ 
tegrated CRT Controller, it 
features: 

• 25 lines (80 char./line) 

• 5x7 dot matrix 

• Upper & lowercase 

• Two 2716’s (controller & char, 
generator) 

• Serial interface RS232 & TTL 

• Baud rates of 110,150,300,600, 
1200,2400,4800 and 9600 

• Keyboard scanning system 

• Unencoded keyboard required 

• Uses + 5V & + 12V Power Sup¬ 
plies 

• Does not have graphic 
capabilities. 

Documentation includes program 
listing and composite video cir¬ 
cuit. 

Bare Board only 
(with doc) $39.95 

2716Char.Gen.A7 $19.95 

2716 Program A12 $19.95 


it! 

The JBE6522 Parallel Interface for 
the Apple II Computer, plugs 
directly into any slot 1 through 7 in 
the Apple. This card has 2 6522 
VIA’s that provide: 

• Four 8 bit bi-directional I/O 
ports 

• Four 16 bit programmable 
timer/counters 

• Serial shift registers 

• Handshaking 

A74LS05 is for timing. Four 16 pin 
sockets provide easy connections 
to other peripheral devices. (Dip 
jumpers with ribbon cables are 
also avai lable from J BE) The 6522 
Parallel I/O card interfaces to the 
JBE EPROM programmer. 
Understanding of machine 
language required to use this 
board. Inputs and outputs are TTL 
compatible. 

79-295A $69.95 Assembled 

79-295K $59.95 Kit 

79-295B $19.95 Bareboard 


A-D CONVERTER 


SPEECH SYNTHESIZERS 


JBEs 16 channel A-D Converter plugs in¬ 
to your Apple II computer. It uses an 
ADC0817 which incorporates a I6chan- 
nel multiplexer and an 8 bit A-D Con¬ 
verter. The 16 inputs are high im¬ 
pedance and the voltage range is 0 to 
5.12 volts. Conversion time is< lOO^sec. 
The resolution is 8 bits or 256 steps, 
linearity is ± 1/2 step. Two 16 pin DIP 
sockets are used for input, GND & 
reference voltage connections. There 
are3 single bit TTL inputs. Doc. Includes 
sample program. 

81-132AAssm. $89.95 

81-132KKit $69.95 

81-132B Bare Board $29.95 


EPROM PROGRAMMER 



JBE’s EPROM Programmer is designed 
to program 5V 2516’s, 2532’s & 2716’s. It 
Interfaces to the JBE Parallel I/O card 
using four ribbon cables. An LED in¬ 
dicates when the EPROM is being pro¬ 
grammed. A textool zero insertion force 
socket is used for the EPROM. Comes 
with complete documentation for 
writing and reading EPROM’s in the Ap¬ 
ple II or Apple II Plus. Cables available 
separately. 

80-244AAssm. $49.95 

80-244KKit $39.95 

80-244B Bare Board $24.95 


JBEs Speech Synthesizers use 
the Votrax SC-01 Phoneme Syn¬ 
thesizer chip. The SC-01 
phonetically synthesizes con¬ 
tinuous speech of unlimited 
vocabulary. The SC-01 contains64 
different phonemes and 4 levels of 
inflection accessed by an 8 bit 
code. It requires 10 Bytes per se¬ 
cond for continuous speech. Both 
boards have an audio amp for 
direct connection to an 8 ohm 
speaker. 

Documentation includes basic 
user programs, a phoneme chart 
and listing of coded words to help 
you get started. Documentation 
for the Apple II® Speech Syn¬ 
thesizer includesadisk with many 
user programs. 

81-088 Apple II Speech 
Synthesizer $139.95 

81-120 Parallel Input Speech 
Synthesizer $149.95 

Prices include the SC-01 Chip 
SC-01 sold separately for $ 75.95 


EPROM EXPANSION CARD 



PARTS 


6502 MPU 

$9.95 

6522 VIA 

$9.95 

Z-80 MPU 

$9.95 

Z-80 PIO 

$9.95 

TW02114RAM 

$9.95 

2716 

$14.95 

50pinconn. 

$5.95 

DipJumper2ft. 

$4.95 


JBE EPROM Expander for the Apple II 
holds six 5V 2716s for a total of 12K 
bytes of EPROM. This board takes the 
place of the on board ROM in the Apple. 
It is software switchable by the same 
technique used by the Apple II firmware 
card. Solder jumpers are for reset to the 
Apple ROM or EPROM Expansion Card. 
Use JBE EPROM Programmer and 
Parallel I/O to program your EPROMs. 
EPROMs sold separately. 


81-085AAssm. 

81-085KKit 

81-085B Bare Board 


$59.95 

$49.95 

$39.95 



Single board large scale Integra¬ 
tion Microcomputer. This 4.5 x 6.5 
board uses the 6502 
Microprocessor, two 6522 VIA’s, 
four 2114 RAM’s, 2516, 2716 or 
2532 EPROM. The fully buffered 
22/44 pin bus is similar to the 
KIM® , SYM® , and AIM® expan¬ 
sion connector. The four 8 bit I/O 
ports connect through 16 pin dip 
sockets. This board was designed 
for control and is ideal for Per¬ 
sonal and OEM use. 

• 6502 MPU 

• Two 6522 VIA’s 

• Four 2114 RAM’s (2K bytes) 

• One EPROM 2516 or 2532 

• Crystal clock 1 Mhz 

• Requires 5V1 AMP Power 

• 4.5 x 6.5 card 

• Power on reset 

• Fully buffered-expandable 

• Solder mask-both sides 

Use your Apple II Computer, JBE 
6522 Parallel Interface card and 
EPROM Programmer as a 
development system for SLIM. 

Prices: 

81-260A $199.95 Assembled 

81-260K $149.95 Kit 

81-260B $ 39.95 Bare Board 


6502 MICROCOMPUTER 



6502 MPU, 6522 VIA, 2716 EPROM, 2114 
RAM single board computer. Single 5 
volt power supply at 400 Ma. Two in¬ 
dependent 8 bit I/O ports with hand¬ 
shake lines. RC controlled 1 Mhz clock. 

Complete documentation. I/O lines use 
50 pin edge connector. Data and ad¬ 
dress lines are not accessible. Mod. for 
2532 is included. EPROM is not includ¬ 
ed. IK RAM, 2K EPROM, 2 I/O ports. 

80-153 Assm. $110.95 

80-153 Kit $ 89.95 

80-153 Bare Board $ 19.95 


Z-80 MICROCOMUTER 



Z-80 MPU, Z-80 PIO, 2716 EPROM, 2114 
RAM single board computer. Single 5 
volt power supply at 300 Ma. Two in¬ 
dependent 8 bit I/O ports with hand¬ 
shake lines. RC controlled 2Mhz clock. 

Complete documentation. I/O lines use 
50 pin edge connector. Data and ad¬ 
dress lines are not accessible. Mod. for 
2532 is included. EPROM is not includ¬ 
ed. IK RAM, 2K EPROM, 2 I/O ports. 

80-280 Assm. $129.95 

80-280 Kit $119.95 

80-280 Bare Board $ 19.95 



JBE’s 7.75x 11.75 6502 base 
Microcomputer has the 
capacity for 16K of EPROM, 
4K of RAM, 8 Parallel Ports 
and 1 Serial Port. Monitor and 
Tiny Basic are also available. 
The fully populated version 
includes: 

• 1 6502 CPU 

• 4 6522 VIA (8 Parallel I/O 
Ports) 

• 1 AY5-1013 (Serial I/O 
Ports) 

• 8 2114 RAM (4K) 

• 2 2716 EPROM (Monitor & 
Tiny Basic) 

The partially populated ver¬ 
sion includes: 

• 16502 CPU 

• 1 6522 VIA (2 Parallel I/O 
Ports) 

• 1AY5-1013 (Serial I/O Port) 

• 2 2114 RAM (IK) 

• 1 2716 EPROM (with 
Monitor) 

Both versions include 
sockets for 2716s or 2532s, 8 
16 pin sockets for I/O i nterfac- 
ing and a DB25 connector for 
RS232. 

All address and data lines are 
broug ht off the board to the 50 
pin edge connector, (similar 
to the Apple II bus) 

This board also features 
power on reset and cassette 
interface. 

81-030 C Fully 
Populated 
81-030M Partially 
Populated 
81-030B Bare Board 
2716 EPROM 
(with Monitor) 

2715 EPROM 
(withTiny Basic 


$349.95 

$249.95 
$ 89.95 

$ 19.95 

$ 19.95 


John Bell Engineering, Inc. 


MC 


ALL PRODUCTS ARE A VAILABLE FROM JOHN BELL ENGINEERING • P.O. BOX 338 • REDWOOD CITY, CA 94064 
ADD SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 
SEND FOR CATALOG (415) 367-1137 10% OUTSIDEU.S.A. 
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This author predicts that this language will have a healthy future 
as an important link between microcomputers and larger systems. 


Is MUMPS the Cure? 

By Richard F. Walters 


T he future growth of microcom¬ 
puters will be greatly affected by 
opportunities for and limitations of 
linking them to larger systems. A co¬ 
ordinated plan for the orderly inte¬ 
gration of microcomputers into the 
full hierarchy of computer systems 
will have a profound impact on their 
use (and sales) in the next few years. 

Today's microcomputer uses are 
characterized by strengths and offset¬ 
ting weaknesses. On the positive 
side, micros are reliable and highly 
interactive. Because of many de facto 
standards in operating systems (e.g., 
CP/M), software libraries are gradu¬ 
ally growing. Faster eight-bit and 
16-bit chips can accept (with some 
penalties) programs written for earli¬ 
er processors, thus allowing some up¬ 
ward compatibility. 

On the negative side, languages 
thus far available for the microcom¬ 
puter user are not entirely satisfac¬ 
tory. This situation is being helped by 
languages such as Forth, Pascal and 
even Smalltalk, but so far the net re¬ 
sults have been limited, and the po¬ 
tential for transfer of programs even 
between different types of micros has 
not been fulfilled. 

When one considers software com¬ 
patibility between microcomputers 
and minicomputers or large main¬ 
frames, the picture becomes even 
more dismal. Compilers of large ma¬ 
chine languages as used on micro¬ 
computers usually have severe limi¬ 
tations that make them at best small 
subsets of the original article. Unfor¬ 
tunately, the abilities of some of the 
better microcomputer languages (such 
as Pascal) are often severely limited 
on larger mainframes; today's pro¬ 
grammers thus often find that they 
can do more with a micro version of 


Pascal than is possible on much larg¬ 
er computers. 

Many microcomputerists are en¬ 
gaged in other computing activities, 
often involving larger mainframes. A 
typical owner might work in a com¬ 
puter-related business and have his 
own system at home, justified in part 
by letting him do homework that will 
increase his productivity. Does the 
current microcomputing environ¬ 
ment meet the needs of this group 
of users? 

The most important features of an 
integrated, hierarchical system are 
character set compatibility, transfer 
compatibility of machine readable 
code, operating systems compatibili¬ 
ty, and language compatibility. Un¬ 
fortunately, the last three items are 
rarely available to the microcomput¬ 
er user. 

Our university environment match¬ 
es in many respects the situation de¬ 
scribed above. Many of the users of 
shared campus computer facilities 
also have access to microcomputers, 
used mostly for word processing, ac¬ 
counting and laboratory instrument 
interface activities. The languages in 
use include BASIC, Pascal, subsets of 
FORTRAN and PL/1 and ANSI stan¬ 
dard MUMPS. 

The MUMPS Language 

MUMPS is an acronym for Massa¬ 
chusetts General Hospital's Utility 
Multiprogramming System. The lan¬ 
guage has a powerful array of abili¬ 
ties that makes it useful in a variety of 
applications that go well beyond the 
hospital environment. 

MUMPS was designed to serve 
many users simultaneously accessing 
hierarchical files consisting largely of 
non-numeric data. It has special 


strengths in character manipulation 
and an embedded hierarchical file 
structure that permits simultaneous 
access, with file security provisions, 
of a shared database. 

These features make the language 
unique in many respects. It is an in¬ 
terpretive system (like BASIC, unlike 
FORTRAN). It has a built-in file 
manipulation ability that makes it 
similar to some database manage¬ 
ment systems. It is often used under 
its own operating system for greater 
execution efficiency. Finally, it has 
been used in a distributed environ¬ 
ment, linking multiple computers to¬ 
gether with multiple separate disk- 
storage systems. 

MUMPS' commands may be ex¬ 
pressed either by the complete com¬ 
mand or by a single letter. The stan¬ 
dard commands defined include 
BREAK 
CLOSE 
DO 
ELSE 
FOR 
GOTO 
HALT 
HANG 
IF 

KILL 

LOCK 

OPEN 

QUIT 

READ 

SET 

USE 

VIEW 

WRITE 

XECUTE 

Z extensions 


Address correspondence to Richard F. Walters, 
Department of Community Health, University of 
California, Davis, CA 95616. 
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These commands can be abbreviat¬ 
ed (B,C,D, etc.) to save time and 
space. MUMPS also has a series of 
functions, many of which are de¬ 
signed to help process text data. 
These include $ LENGTH, SPIECE 
and $ EXTRACT. The language pro¬ 
vides the normal arithmetic opera¬ 
tors and, in addition, string operators 
for concatenation, contains, follows 
or pattern matching. 

Variables may be used without 
prior declaration, and they may be 
subscripted to any arbitrary depth, 
whether or not other data elements 
exist elsewhere in the variable name. 
A unique feature of the subscripting 
ability is the provision for string 
subscripts. For example, the 
command 

SET X(75876,810710,"HR") = 72 

stores the heart rate of patient 75876 


as taken on July 10, 1981. The action 
taken by this command would be to 
create a single value in a hierarchical 
tree, requiring only enough space to 
accommodate the necessary sub¬ 
script and value information. 

MUMPS users operate within par¬ 
titions that are memory-resident dur¬ 
ing a given session, allowing the use 
of local variables, accessible only to 
that user, and shared or global vari¬ 
ables, stored on disk for use by all. 
Global variables are identified by a 
caret before the variable name (for 
example a X( 1,2)). 

MUMPS has two functions that 
permit traversing of a hierarchical 
file according to a sequencing con¬ 
vention that includes first numbers, 
then follows the ASCII collating se¬ 
quence for all other subscript values. 
The $ORDER function gives the next 
subscript in this sequence, and 
$DATA function determines whether 
additional levels of subscripting are 
present. 

Since MUMPS is interpretive, it 
has another unique feature—it can 
generate or modify dynamic code. A 
variable may be defined as any string 
of characters; for instance, 

SET ABC = "READ ZZZ GOTO @ZZZ" 

In creating ABC, the computer 
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stores the specified string. However, 
by using the XECUTE command, you 
can treat that variable as a command 
itself. The example given might be 
used in a routine that asked you to 
choose a term from a list supplied 
earlier, and then transferred program 
control to that location. Note that 
through the use of the indirection 
pointer reference ( A ZZZ), the pro¬ 
gram control transfers to the name 
supplied by the user rather than go¬ 
ing to ZZZ itself. 

A short survey article cannot con¬ 
vey the concepts that characterize a 
language such as MUMPS. But the 
following example, taken from a real- 
life situation, may give you a feeling 
for its abilities. 

An Example 


a program listing with several hun¬ 
dred inadequately-documented vari¬ 
able names. I needed a listing, in 
alphabetical order, of all those terms, 
one that I could edit and update. I 
started to do this task manually, get¬ 
ting a pad of paper and reserving a 
page for each letter of the alphabet. 

Then I thought of using MUMPS. I 
went to my microcomputer, wrote 
and tested a program to do what I 
wanted, and then created my list of 
variables, sorted alphabetically, with 
their definitions nicely aligned. 

Before you look at the example, try 
to imagine whether you would seri¬ 
ously consider undertaking this type 
of one-shot program in any other lan¬ 
guage with the intent of saving time 
at its first (and perhaps only) use. 
Although the input portion might be 
straightforward, producing sorted 
output in any other language would 
probably be a formidable task. 

Listing 1 is the program, as it was 
written that day. The key to the out¬ 
put is the last line of the program, an 
open-ended looping FOR clause that 
finds the next subscript (the term), 
then prints it and the value of the 
variable (the definition). The pro¬ 
gram ends when there are no more 
subscripts. 


This function is so simple to write 
because the ASCII collating sequence 
is used to position variables in a 
balanced tree representation of the 
hierarchical file, so the dictionary is 
automatically stored in sorted form at 
entry by insertion at the appropriate 
node. 

Listing 2 is a sample output from 
the program. This example illustrates 
several points. You can write, test, 
debug and then use a MUMPS pro¬ 
gram rapidly, so that the computer's 
utility is greatly enhanced. Available 
utility editors and run-time debug¬ 
ging features permit rapid identifica¬ 
tion and correction of logical or syn¬ 
tactical errors. Character handling 
functions are unusually powerful. 
File manipulation is a built-in feature 
of the language. Finally, the example 
selected demonstrates its use with 
many everyday problems. 

MUMPS in a Mixed 
Computer Environment 

From this brief description, you 
can see that MUMPS has features 
complementary to many other micro¬ 
computer languages and unique in 
many important respects. There are, 
however, some other historical 
features of the language that make it 
even more attractive. 

MUMPS was originally designed 
for minicomputers in the mid-1960s 
(first the DEC PDP-9, then later the 
PDP-11 and PDP-15). Its success in 
processing medical information led 
to new versions on several different 
computers. Unfortunately, each one 
had a distinct and incompatible 
dialect. 

By 1972, the federal government, 
which had already invested large 
sums of money in MUMPS applica¬ 
tions, began to study the feasibility of 
a new, standard language that would 
embody the better features of the 
multiple dialects then in existence. 
Under the able guidance of J.T. 
O'Neill, then with the National Bu¬ 
reau of Standards, and under joint 
sponsorship of NBS and the National 
Center for Health Services Research, 
major users undertook a cooperative 
effort that resulted in the adoption of 
Standard MUMPS in 1975. The 
American National Standards Insti¬ 
tute accepted it in 1977. 

Since then, MUMPS has been used 
on a large number of minicomputers 
(Digital Equipment Corporation, 
Data General, Harris, Prime, Tan¬ 
dem and many foreign manufactur¬ 
ers, to mention a few). Some uses 


A few weeks ago I was working on 


MUMPS has features complementary 
to many other microcomputer languages 
and unique in many important respects. 
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(ON CASSETTE OR DISKETTE).Includes 128 Page Users Manual. 
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BUSINESS 100 PROGRAM LIST 


NAME DESCRIPTION 

1 RULE78 Interest Apportionment by Rule of the 78 s 

2 ANNU1 Annuity computation program 

3 DATE Time between dates 

4 DAYYEAR Day of year a particular date falls on 

5 LEASEJNT Interest rate on lease 

6 BREAKEVN Breakeven analysis 

7 DEPRSL StraightJine depreciation 

8 DEPRSY Sum of the digits depreciation 

9 DEPRDB Declining balance depreciation 

10 DEPRDDB Double declining balance depreciation 

11 TAXDEP Cash flow vs. depreciation tables 

12 CHECK2 Prints NEBS checks along with daily register 

13 CHECKBK1 Checkbook maintenance program 

14 MORTGAGE/A Mortgage amortization table 

15 MULTMON Computes time needed for money to double, triple. 

16 SALVAGE Determines salvage value of an investment 

17 RRVAR1N Rate of return on investment with variable inflows 

18 RRCONST Rate of return on investment with constant inflows 

19 EFFECT Effective interest rate of a loan 

20 FVAL Future value of an investment (compound interest) 

21 PVAL Present value of a future amount 

22 LOANPAY Amount of payment on a loan 

23 REGWTTH Equal withdrawals from investment to leave 0 over 

24 SIMPDISK Simple discount analysis 

25 DATEVAL Equivalent & nonequivalent dated values for oblig. 

26 ANNUDEF Present value of deferred annuities 

27 MARKUP % Markup analysis for items 

28 SINKFUND Sinking fund amortization program 

29 BONDVAL Value of a bond 

30 DEPLETE Depletion analysis 

31 BLACKSH Black Scholes options analysis 

32 STOCVAL1 Expected return on stock via discounts dividends 

33 WARVAL Value of a warrant 

34 BONDVAL2 Value of a bond 

35 EPSEST Estimate of future earnings per share for company 

36 BETAALPH Computes alpha and beta variables for stock 

37 SHARPE 1 Portfolio selection model-i.e. what stocks to hold 

38 OPTWRITE Option writing computations 

39 RTVAL Value of a right 

40 EXPVAL Expected value analysis 

41 BAYES Bayesian decisions 

42 VALPRINF Value of perfect information 

43 VALADINF Value of additional information 

44 (JT1UTY Derives utility function 

45 SIMPLEX Linear programming solution by simplex method 

46 TRANS Transportation method for linear programming 

47 EOQ Economic order quantity inventory model 

48 QUEUE 1 Single server queueing (waiting line) model 

49 CVP Cost volume-profit analysis 

50 CONDPROF Conditional profit tables 

51 OPTLOSS Opportunity loss tables 

52 FQUOQ Fixed quantity economic order quantity model 

53 FQEOWSH As above but with shortages permitted 

54 FQEOQPB As above but with quantity price breaks 

55 QUEUECB Cost-benefit waiting line analysis 

56 NCFANAL Net cash flow analysis for simple investment 

57 PROFIND Profitability index of a project 

58 CAP1 Cap. Asset Pr. Model analysis of project 
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59 

WACC 

Weighted average cost of capital 

60 

COMPBAL 

True rate on loan with compensating bal required 

61 

DISCBAL 

True raite on discounted loan 

62 

MERGANAL 

Merger analysis computations 

63 

FIN RAT 

Financial ratios for a firm 

64 

NPV 

Net present value of project 

65 

PRINDLAS 

Laspeyres price index 

66 

PR1NDPA 

Paasche price index 

67 

SEASIND 

Constructs seasonal quantity indices for company 

68 

T1METR 

Time series analysis linear trend 

69 

TIMEMOV 

Time series analysis moving average trend 

70 

FUPRINF 

Future price estimation with inflation 

71 

MAILPAC 

Mailing list system 

72 

LETWRT 

Letter writing system-links with MAILPAC 

73 

SORT3 

Sorts list of names 

74 

LABEL 1 

Shipping label maker 

75 

1ABEL2 

Name label maker 

76 

BUSBUD 

DOME business bookkeeping system 

77 

T1MECLCK 

Computes weeks total hours from timeclock info. 

78 

ACCTPAY 

In memory accounts payable system storage permitted 

79 

INVOICE 

Generate invoice on screen and print on printer 

80 

INVENT2 

In memory inventory control system 

81 

TELDIR 

Computerized telephone directory 

82 

TIMUSAN 

Time use analysis 

83 

ASSIGN 

Use of assignment algorithm for optimal job assign. 

84 

ACCTREC 

In memory accounts receivable system-storage ok 

85 

TERMSPAY 

Compares 3 methods of repayment of loans 

86 

PAYNET 

Computes gross pay required for given net 

87 

SELLPR 

Computes selling price for given after tax amount 

88 

ARBCOMP 

Arbitrage computations 

89 

DEPRSF 

Sinking fund depreciation 

90 

UPSZONE 

Finds UP’S zones from zip code 

91 

ENVELOPE 

Types envelope including return address 

92 

AUTOEXP 

Automobile expense analysis 

93 

INSFILE 

Insurance policy file 

94 

PAYROLL2 

In memory payroll system 

95 

DILANAL 

Dilution analysis 

96 

LOANAFFD 

Loan amount a borrower can afford 

97 

RENTPRCH 

Purchase price for rental property 

98 

SALELEAS 

Sale leaseback analysis 

99 

RRCONVBD 

Investor’s rate of return on convertable bond 

100 

PORTVAL9 

Stock market portfolio storage-valuation program 
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have been on larger systems (Bur¬ 
roughs 6800-7800, PDP10/20), but its 
prime support to date has been at the 
minicomputer level. 

MUMPS is uniquely suited to 
bridge the gap between micro, mini 
and mainframe systems. Designed 
for minicomputers it can be used on 
microcomputers without degradation 
in ability. As one of the four ANSI- 
approved languages, it has the com¬ 
patibility necessary to guarantee true 
machine independence. 

Because it has received significant 
federal support, MUMPS has been 
used to develop a large library of ap¬ 
plications programs, many of them 
designed specifically for transport 
and in the public domain. These ap¬ 
plication packages include, among 
others, general-purpose file manage¬ 
ment systems, tutorial drivers and 
screen format data entry systems. 

Although MUMPS is just now get¬ 


ting started as a tool in the microcom¬ 
puter environment, its main uses 
thus far seem to be in the area of data 
entry, preparation of forms and the 
creation and maintenance of small 
data systems. 

One other feature of MUMPS 
makes it particularly attractive for 
use at the microcomputer level. As 
noted earlier, the language consists of 
an interpreter and a file manager 
and, in some cases, resides under its 
own operating system. These compo¬ 
nents can be separated, and a num¬ 
ber of people have begun to explore 
the use of an intelligent terminal run¬ 
ning the MUMPS interpreter linked 
to larger systems which contain the 
shared globals portion of the lan¬ 
guage. In such a configuration, the 
single user response of the interpret¬ 
er is guaranteed, whereas the large 
storage capacity and multiuser envi¬ 
ronments of larger systems can be 


used for their best features. 

The decision to select a specific en¬ 
vironment need not be permanent. 
You can start with an intelligent ter¬ 
minal, or with a stand-alone micro¬ 
computer MUMPS system. You can 
move to other, more complex, envi¬ 
ronments without either giving up 
your earlier investment in hardware 
or altering your software. This flexi¬ 
bility is an important factor in favor 
of this type of language. 

In the micro environment, change 
is going to be with us for a long time. 
New processor chips, new architec¬ 
tures, new and more cost-effective 
storage devices will require perpet¬ 
ual rethinking of the optimal con¬ 
figuration even for the home com¬ 
puter system. MUMPS has made an 
important contribution to this prob¬ 
lem too. The standardization effort 
led to development of some useful 
public domain tools. These tools have 


LEXICON 

;PROGRAM TO CREATE SORTED DICTIONARY. RFW. 4/81. 



READ!, "ENTER NEXT TERM (NULL TO QUIT):",TERM 

;note prompt included in READ command 


GOTO:TERM = " " LIST 

READ!, "ENTER ONE LINE DEFINITION: ",DEF 

.conditional GOTO if null entry 


SET WORD(TERM) = DEF GOTO LEXICON 

;use TERM as subscript, DEF as value in global 
variableAWORD 

LIST 

READ!, "WOULD YOU LIKE TERMS LISTED (Y/N)? ".YESNO 

;option to skip printing (edit file only) if no Y in 
response 


SET X = " " OPEN 1 USE 1 

FOR 1=1:1 DO PRINT QUIT:X=" " 

;1 is printer 

PRINT 

SET Y = $ORDER(AWORD(X)),X = Y WRITE !,Y,?15,AWORD(Y) QUIT 

Listing 1. 

;sorting done automatically through SORDER 
sequence 
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TRS-80 COLOR-80 OSI 


GALAXIAN - 4K - One of the fastest and finest 
arcade games ever written for the OSI, this one 
features rows of hard-hitting evasive dogfighting 
aliens thirsty for your blood. For those who 
loved (and tired of) Alien Invaders. Specify 
system - A bargain at $9.95 OSI 


LABYRINTH - 8K - This has a display back¬ 
ground similar to MINOS as the action takes 
place in a realistic maze seen from ground level. 
This is, however, a real time monster hunt as you 
track down and shoot mobile monsters on foot. 
Checking out and testing this one was the most 
fun I've had in years! - $13.95. OSI 


THE AARDVARK JOURNAL 

FOR OSI USERS — This is a bi-monthly 
tutorial journal running only articles about OSI 
systems. Every issue contains programs custom¬ 
ized for OSI, tutorials on how to use and modify 
the system, and reviews of OSI related products. 
In the last two years we have run articles like 
these! 

1) A tutorial on Machine Code for BASIC 
programmers. 

2) Complete listings of two word processors 
for BASIC IN ROM machines. 

3) Moving the Directory off track 12. 

4) Listings for 20 game programs for the OSI. 

5) How to write high speed BASIC — and 
lots more — 

Vol. 1 (1980) 6 back issues - $9.00 

Vol. 2 (1981) 4 back issues and subscription for 

2 additional issues - $9.00. 

ADVENTURES!!! 

For OSI, TRS-80, and COLOR-80. These 
Adventures are written in BASIC, are full fea¬ 
tured, fast action, full plotted adventures that 
take 30-50 hours to play. (Adventures are inter¬ 
active fantasies. It's like reading a book except 
that you are the main character as you give the 
computer commands like "Look in the Coffin" 
and "Light the torch".) 

Adventures require 8K on an OSI and 16K on 
COLOR-80 and TRS-80. They sell for $14.95 
each. 

ESCAPE FROM MARS (by Rodger Olsen) 
This ADVENTURE takes place on the RED 
PLANT. You'll have to explore a Martian city 
and deal with possibly hostile aliens to survive 
this one. A good first adventure. 

PYRAMID (by Rodger Olsen) 

This is our most challenging ADVENTURE. It 
is a treasure hunt in a pyramid full of problems. 
Exciting and tough! 

TREK ADVENTURE (by Bob Retelle) 

This one takes place aboard a familiar starship. 
The crew has left for good reasons - but they for¬ 
got to take you, and now you are in deep trouble. 

DEATH SHIP (by Rodger Olsen) 

Our first and original ADVENTURE, this one 
takes place aboard a cruise ship - but it ain't the 
Love Boat. 

VAMPIRE CASTLE (by Mike Bassman) 

This is a contest between you and old Drac - 
and it's getting a little dark outside. $14.95 each. 


OSI NEW-NEW-NEW OSI 

TINY COMPILER 

The easy way to speed in your programs. The 
tiny compiler lets you write and debug your pro¬ 
gram in Basic and then automatically compiles a 
Machine Code version that runs from 50-150 
times faster. The tiny compiler generates relocat¬ 
able, native, transportable machine code that can 
be run on any 6502 system. 

It does have some limitations. It is memory 
hungry — 8K is the minimum sized system that 
can run the Compiler. It also handles only a 
limited subset of Basic - about 20 keywords in¬ 
cluding FOR, NEXT, IF THEN, GOSUB, GOTO, 
RETURN, END, STOP, USR(X), PEEK, POKE, 
, Variable names A-Z, and Integer 
Numbers frorn 0-64K. 

TINY COMPILER is written in Basic. It can 
be modified and augmented by the user. It comes 
with a 20 page manual. 

TINY COMPILER - $19.95 on tape or disk OSI 

SUPERDISK II 

This disk contains a new BEXEC* that boots 
up with a numbered directory and which allows 
creation, deletion and renaming of files without 
calling other programs. It also contains a slight 
modification to BASIC to allow 14 character 
file names. 

The disk contains a disk manager that con¬ 
tains a disk packer, a hex/dec calculator and 
several other utilities. 

It also has a full screen editor (in machine 
code on C2P/C4)) that makes corrections a snap. 
We'll also toss in renumbering and program 
search programs — and sell the whole thing for — 
SUPERDISK II $29.95 (5%") OSI 

BARE BOARDS FOR OSI C1P 
MEMORY BOARDS!!! - for the ClP - and they 
contain parallel ports! 

Aardvarks new memory board supports 8K 
of 2114's and has provision for a PIA to give a 
parallel ports! It sells as a bare board for $29.95. 
When assembled, the board plugs into the expan¬ 
sion connector on the 600 board. Available now! 

PROM BURNER FOR THE C1P - Burns single 
supply 2716's. Bare board — $24.95. 

MOTHER BOARD — Expand your expansion 
connector from one to five connectors or use it 
to adapt our Cl P boards to your C4/8P. - $14.95. 

16K RAM BOARD FOR C1P - This one does 
not have a parallel port, but it does support 16K 
of 2114's. Bare Board $39.95. 


WORD PROCESSING THE EASY WAY- 
WITH MAXI-PROS 

This is a line-oriented word processor de¬ 
signed for the office that doesn't want to send 
every new girl out for training in how to type a 
letter. 

It has automatic right and left margin justi¬ 
fication and lets you vary the width and margins 
during printing. It has automatic pagination and 
automatic page numbering. It will print any text 
single, double or triple spaced and has text cen¬ 
tering commands. It will make any number of 
multiple copies or chain files together to print an 
entire disk of data at one time. 

MAXI-PROS has both global and line edit 
capability and the polled keyboard versions 
contain a corrected keyboard routine that make 
the OSI keyboard decode as a standard type¬ 
writer keyboard. 

MAXI-PROS also has sophisticated file 
capabibilities. It can access a file for names and 
addresses, stop for inputs, and print form letters. 
It has file merging capabilities so that it can store 
and combine paragraphs and pages in any order. 

Best of all, it is in BASIC (0S65D 51/4" or 
8" disk) so that it can be easily adapted to any 
printer or printing job and so that it can be sold 
for a measly price. 

MAXI-PROS - $39.95. Specify 5Y4 or 8" disk. 

SUPPORT ROMS FOR BASIC IN ROM MA¬ 
CHINES - C1S/C2S. This ROM adds line edit 
functions, software selectable scroll windows, 
bell support, choice of OSI or standard keyboard 
routines, two callable screen clears, and software 
support for 32-64 characters per line video. 
Has one character command to switch model 
2 C1P from 24 to 48 character line. When in¬ 
stalled in C2 or C4 (C2S) requires installation 
of additional chip. C1P requires only a jumper 
change. - $39.95 

C1E/C2E similar to above but with extended 
machine code monitor. — $59.95 OSI 


ARCADE GAMES FOR OSI, COLOR-80 AND 
TRS-80 (8K OSI, 16K TRS-80 AND COLOR-80) 

TIMETREK - A REAL TIME, REAL GRAPHICS 
STARTRECK. See your torpedoes hit and watch 
your instruments work in real time. No more un¬ 
realistic scrolling displays! $14.95. 

STARFIGHTER This one man space war game 
pits you against spacecruisers, battlewagons, and 
one man fighters, you have the view from your 
cockpit window, a real time working instrument 
panel, and your wits. Another real time goody. 
$9.95 

BATTLEFLEET This grown up version of Bat¬ 
tleship is the toughest thinking game available on 
OSI or 80 computers. There is no luck involved 
as you seek out the computers hidden fleet. A 
topographical toughie. $9.95 

QUEST A NEW IDEA IN ADVENTURE 
GAMES! Different from all the others. Quest is 
played on a computer generated mape of Alesia. 
Your job is to gather men and supplies by comb- 
bat, bargaining, exploration of ruins and temples 
and outright banditry. When your force is strong 
enough, you attack the Citadel of Moorlock in a 
life or death battle to the finish. Playable in 2 to 
5 hours, this one is different every time. 

16K COLOR-80 OR TRS-80 ONLY. $14.95 



# 

OSI 


Please specify system on all orders 


This is only a partial listing of what we have to offer. We offer over 120 games, ROMS, and data sheets for OSI systems 
and many games and utilities for COLQR-80 and TRS-80. Send $1.00 for our catalog. 


AARDVARK TECHNICAL SERVICES, LTD. „ 9 i 
2352 S. Commerce, Walled Lake, Ml 48088 
(313) 669-3110 


COLOR-80 


✓See List of Advertisers on page 162 
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been further improved, and in our 
own work we've used a technique 
that greatly reduces the effort needed 
to move to the next system. Another 
effort in the public domain has led to 
the development of a FORTRAN ver¬ 
sion, which has been used on several 
different types of hardware, includ¬ 


ing some large systems. 

Uses of Microcomputers in a 
Mixed Computing Environment 

All of the factors cited above would 
offer little benefit unless there were 
good reasons why the microcomput¬ 
er should be used in conjunction with 


other systems. Let's take a look at 
some of the roles a microcomputer 
might play in a mixed environment. 

First, recognizing that many micro¬ 
computer users also use larger sys¬ 
tems, any work they can do on the 
microcomputer that is directly com¬ 
patible with the host system expands 
their options. For example, develop¬ 
ing programs on micro systems that 
permit exhaustive testing of logic, in¬ 
cluding the creation of expendable 
files, will relieve an operational sys¬ 
tem of many of the conflicts between 
development and operations. The 
guaranteed response time of a micro 
offers a major incentive by itself, espe¬ 
cially when compared with systems 
that have reduced response at times of 
peak programmer productivity. Using 
a micro at home would probably open 
the door for more flexible and conge¬ 
nial work environments. 

Micros today are heavily used as 
word processors. Word processing 
can be done well, perhaps better, on 
microcomputers, but is often linked 
to large databases, so that a down¬ 
loaded application would enhance 
the utility of the word processing 
function as a whole. 


DO LEXICON 

ENTER NEXT TERM (NULL TO QUIT) : CAT 

ENTER ONE LINE DEFINITION : INDEPENDENT PARTIALLY DOMESTICATED FELINE 
ENTER NEXT TERM (NULL TO QUIT) : ZEBRA 

ENTER ONE LINE DEFINITION : HORSE WEARING STRIPED PAJAMAS 
ENTER NEXT TERM (NULL TO QUIT) : BASSETT 
ENTER ONE LINE DEFINITION : REGAL BUT OBSTINATE CANINE 
ENTER NEXT TERM (NULL TO QUIT) : MONGOOSE 

ENTER ONE LINE DEFINITION : SINGULAR ANIMAL (NO ONE CAN SAY TWO OF 
THEM) 

ENTER NEXT TERM (NULL TO QUIT) : 

WOULD YOU LIKE TERMS LISTED (Y/N)? Y 

BASSETT REGAL BUT OBSTINATE CANINE 

CAT INDEPENDENT PARTIALLY DOMESTICATED FELINE 

MONGOOSE SINGULAR ANIMAL (NO ONE CAN SAY TWO OF THEM) 

ZEBRA HORSE WEARING STRIPED PAJAMAS 

Listing 2. 



• AP101 Apple II with Single Disk Drive. $109 

• AP102 Apple II with Double Disk Drives. 119 

• API 03 Apple II, 9 inch Monitor & Double Drives .. 129 

• API 04 Apple ///, two additional Drives & Silentype 139 

• API 05 12 inch monitor plus accessories. 99 

• RS201 TRS-80 Model I, Expansion Unit & Drives .. 109 

• RS202 TRS-80 Monitor or TV set. 84 

• RS204 TRS-80 Model III . 129 

• RS205 Radio Shack Color Computer. 89 

• AT301 Atari Computer & Accessories. 109 

• P401 Paper Tiger 440/445 460 . 99 

• P402 Centronics 730/737 Line Printer ll/IV . 89 

• P403 Epson MX70 or MX80 . . 89 

• P404 Epson MX100. 99 

• CC90 Matching Attache Case. 75 


computer case company ^ 

5650 INDIAN MOUND CT. COLUMBUS, OHIO 43213 (614) 868-9464 



JPC PRODUCTS FOR 


-\ 


6800 


COMPUTERS 



High Performance Cassette Interface 

• FAST - 4800 Baud Loads 4K in 8 Seconds! 

• RELIABLE - Error Rate Less Than 1 in 10® Bytes. 

• CONVENIENT - Plugs Directly Into The SWTPC. 

• PLUS - A Fully Buffered 8 Bit Output Port Provided. 

• LOW COST - $59.95 For Complete Kit. 


^92 


• OPTIONAL - CFM/3 File Manager. 

Manual & Listing $19.95 
(For Cassette Add) $ 6.95 

TERMS: CASH. MC or VISA; 

Shipping & Handling S3 00 

1 JPC PRODUCTS CO. 

Phone (505) 294-4623 
12021 Paisano Ct. 

Albuquerque, N.M. 87112 
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Data entry is an important, often 
underemphasized, aspect of most 
large information systems. The micro 
is ideal for many forms of data entry, 
if a link exists between it and the host 
system. Programs written to perform 
these functions can often be off¬ 
loaded to micros, allowing them to in¬ 
crease productivity of the total 
system, while at the same time per¬ 
mitting more editing and data verifi¬ 
cation. 

Data capture holds the key to suc¬ 
cessful database systems, and an ef¬ 
fective, interactive input process will 
improve many conventional data en¬ 
try systems. 

The role of the microcomputer in a 
mixed environment appears guaran¬ 
teed throughout the useful life of the 
system. Microcomputers may be used 
to develop and demonstrate proto¬ 
type systems. These systems, once 
accepted or expanded, can be trans¬ 
ferred to a larger system, but a por¬ 
tion of the function may be left 
behind, or new functions may be tak¬ 
en on by the micro in an expanded 
configuration. At no point does it ap¬ 
pear that the micro will lose its uses 


in such an environment, if language 
compatibility is maintained.* 

Information on commercial implementa¬ 
tions of MUMPS on microcomputers is 
available from the following sources: 

6809 microprocessor 

David Brown 
Comp Consultants, Inc. 

6510 Fannin, Suite 307N 
Houston, TX 77030 

Micronetics Design Corp. 

1145 19th St, NW, Suite 605 
Washington, D.C. 20036 

LSI 11/23 microprocessor: 

Digital Equipment Corporation 
428 Hudson St. 

Hudson, MA 01754 

American Interactive, Inc. 

2 Bala Cynwyd Plaza, Suite 900 
Bala Cynwyd, PA 19004 

Intersystems, Inc. 

1 Commercial Wharf, 

North Boston, MA 02110 

mumps, et cetera 
26 Old Manchester Road 
Amherst, NH 03031 
Patterson, Gray and Associates 
414 S. Evergreen 
Arlington Heights, IL 60005 


Data General Micronova: 

Innovative Computer Systems, Inc. 

1660 S. Albion, #902 
Denver, CO 80022 

Z8000 (Onyx) 

David Bridger 
6943 Waterman 
St. Louis, MO 63130 

There are two public domain versions, 
available for distribution costs: 

LSI 11: 

Dr. Kevin O'Kane 
Dept, of Computer Science 
University of Tennessee 
Knoxville, TN 37916 
(approximate distribution cost: $25) 

8080/Z80 under CP/M 

Dr. Richard F. Walters 
Dept, of Community Health 
University of California 
Davis, CA 95616 

(distribution costs: one time disk: $33; one 
year update subscription: $93) 

(Note: This version also available for Apple 
with language card and memory extension; 
North Star and Superbrain minifloppy 
systems, and other CP/M-compatible con¬ 
figurations. For further information, write 
Dr. Walters.) 


ILU/COItOL MAKES IT ACROSS! 



...FROM ONE OPERATING SYSTEM 
TO ANOTHER! 

A VITAL WAY TO PROTECT YOUR 
SOFTWARE INVESTMENT FOR THE 
FUTURE!! 

ThelLto language runs on more 

differeni Operating Systems and more 
different-sized computers than any other similar 
language. For starters, it runs on NCR and T1 
minicomputers and, in the micro field, on 
the CP/M-. MP/M-, CP/ M-86-\ MP/M-86-, 
TRSDOS\ OASIS 4 , MOASIS 4 , and UNIX\ (ONYX 
version) Operating Systems...to mention only a 
few. 

Until now, serious business software of the scope 
and flexibility seen in the minicomputer world has 
not been available on micros. RJA/C< MMM , rM * now 
allows transfer of such software with a minimum 
of fuss. 


We have participated in such a mini-to-micro 
transfer of a major set of general business 
software... using IM\ LOItOL™ 1 as the transfer 
mechanism, of course. Running on literally 

RAt HMMII/"' and (RTf from CYBERNETICS 


ARE GOING STEADY... 



/ W/ // \ Yv/M \ 

...AND YOU’RE GONNA LOVE EM TOO!! 


I sc your computer to program itself <RT! IN,h 
(('ohol Reprogramming Tool!) from Cybernetics is a 
program generator for KM t tutor ivi that produces 
error-free KM t:i»atOI. ' 1 source programs for dau 
input, file maintenance, and report printing programs 
A lull feature interactive program generator, not a 
sub-set! C all Now! 714 848-1922. 


thousands of minicomputers, these refined, 
enhanced, and proven software packages cover 
A/R, A/P, G/L, P/R, Order Entry (with Invoicing 
and Inventory Control) as well as Sales Analysis. 
The Packages define a new level of achievement for 
features and flexibility in micro applications 
software and offer top quality at a reasonable price. 

For immediate information, call 714/848-1922 for 
your complete product descriptions. 

Trademarks of: 

l-Ryan McFarland C orp.: 2-Digital Research, Inc.; 3-Tandy 
Corp.; 4-Phase One Systems, Inc ; 5-Bell Telephone 
l aboratories. Inc.; 6-Cyhernetics. Inc. 



8041 NEWMAN AVE., SUITE 208 
HUNTINGTON BEACH, CA 92647 
714/848-1922 
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If you're about to hit the Forth highway, take this traveller's guide with you. 


Forth for the 

By Art White 


Novice 



Machine-language 
Program 

Forth Program 

1. 

A section of memory contains 
the program. 

A section of memory contains the program. 

2. 

To select the program, the 

Program Counter (PC) is set to the 
first memory address of the 
program. 

To select the program, the Interpretive Pointer 
(IP) is set to the first memory address of 
the program. 

3. 

The PC is then incremented, one 
memory address at a time. 

The IP is then incremented, one memory 
cell at a time. 

4. 

The contents of the memory 
addresses pointed to by the PC 
constitute the instructions for 
the processor. 

The contents of the memory cells pointed to 
by the IP constitute links to the instructions 
for the processor. 

5. 

To jump to another block of 
memory addresses, the PC is 
loaded with the starting address of 
the new block where the incre¬ 
menting action of the PC continues. 

To jump to another block of memory cells, 
the IP is loaded with the starting address of 
the new block where the incrementing action 
of the IP continues. 

6. 

If the jump happens to be a call, 
the address following the call 
instruction is saved on the stack. 
When this address later is placed 
back into the PC, a return has 
taken place. 

In the Forth equivalent of a call, the address 
of the memory cell following the call 
instruction is saved on a return stack. When 
this address later is placed back into the IP, 
a return has taken place. 

Table 1. The PC and the IP perform the same function—they execute the program step by step. 



Other 

Language 

Forth 

1. 

One memory address is 
accessed at a time. 

One memory cell is accessed at a time. 

2. 

One memory address contains 
eight bits of information—the 
work unit is eight bits. 

One memory cell contains 16 bits of information 
( = two memory addresses)—the work unit is 

16 bits. 

3. 

The PC is automatically 
incremented internally within 
the processor chip. 

The IP is incremented by a software routine. 

This routine is called NEXT. 


Table 2. This refers to an eight-bit microprocessor. 


M ost of the articles about 
the Forth language are written 
for the seasoned programmer. I offer 
instead a glimpse of the basic me¬ 
chanics of Forth, aimed at those of 
you who just want to learn your way 
around. I have used FIG-Forth 
Release 1.1, 15 Sept. 79, by Forth In¬ 
terest Group, PO Box 1105, San 
Carlos, CA 94070, as a model. The 
FIG-Forth terminology and proce¬ 
dures may vary from other Forth 
standards, but will serve to illustrate 
the principles involved. 

A Forth program is executed much 
like a machine-language program. 
(See Table 1 and Fig. 1.) Because the 
normal stack is used heavily in Forth, 
a second stack is used for a return 
stack. This heavy use of the stack in 
Forth is one of the operating features 
which makes Forth unique. 

The stack is where data, addresses, 
flags and other things used by the 
program (these are all lumped under 
the word parameters) are placed for 
easy availability when being passed 
from one portion of a program to an¬ 
other. But it could also be considered 
the Forth equivalent of the accumula¬ 
tor. Data which would otherwise be 
input to an accumulator is, in Forth, 
placed on the stack. Software rou¬ 
tines perform the normal internal 
accumulator functions, and the 
result—data, flags or whatever—is 
placed back on the stack for use by 
the program. 

A few differences between Forth 
and other microcomputer languages 
are outlined in Table 2. 


Address correspondence to Art White, 1371 
Nashville St., San Diego, CA 92110. 


62 Microcomputing, February 1982 












To simplify the computer's work¬ 
ings for the people who use it, the ad¬ 
dress in memory where each routine 
starts is customarily given a label, or 
name, and the routine itself is re¬ 
ferred to by this name. Names are 
words, and in Forth each routine is 
referred to as a word. A group of 
words can be combined in a se¬ 
quence to perform a task, and this 
group of words can be called by its 
own name. 

To assist Forth in its bookkeeping, 
each word follows a format (see Fig. 
2). The name field is handy when 
Forth is searching for a word in its 
dictionary—the section of memory 
where these words are located. The 
dictionary section of memory is illus¬ 
trated by the example in Fig. 3. 


MEMORY MEMORY 

ADDRESSES CELLS 




LOW 


HIGH 


MACHINE-LANGUAGE PROGRAM FORTH PROGRAM 

IN MEMORY * IN MEMORY 


Fig. 1. Forth follows the same format as machine 
language. The PC is incremented within the pro¬ 
cessor. The IP is incremented by the software rou¬ 
tine called NEXT. 


These words are usually of varying 
length, depending on the length of 
the name and the contents of the pa¬ 
rameter field. The link field and the 
code field are always one memory 
cell each. Words added more recent¬ 
ly to the dictionary appear at the 
higher memory addresses. One nice 
thing about Forth is that most of these 
words are short. 

Forth identifies a word by means of 
its name field, which also follows a 
format. Forth recognizes a word by 
checking the number of characters in 
the name and checking each charac¬ 
ter in the name individually. If the 
word is CAMERA, the name field 
will look like Fig. 4. 

The first byte is the length byte, 
and contains the number of charac¬ 
ters in the name (see Fig. 5). Each 
following byte contains a character of 
the name. In searching for a word, 
Forth checks each byte in turn. If 
there is no match, it continues on to 
the next word. 

The smudge and precedence bits 
are of no concern at this point, so I'll 
just note that they exist. The link field 
is employed so that Forth can go from 
word to word in the dictionary until it 
finds the word it is looking for. The 
link field contains the name field ad¬ 
dress (NFA) of the previous word in 
the dictionary. Forth starts with the 
latest word added to the dictionary 
(high memory address) and works 
towards earlier words at the lower 
memory addresses. (See Fig. 6.) 

The link field of the earliest word 


The starting addresses 
of each field are: 



Name Field Address 

(NFA) 

Name Field 

Link Field Address 

(LFA) 

Link Field 

Code Field Address 

(CFA) 

Code Field 

Parameter Field Address 

(PFA) 

Parameter Field 


This is a typical Forth word 

Fig. 2. Every Forth word contains the same four elements (fields}. Each element has its own function to 
perform and an appropriate time to perform it. 


in the dictionary contains all zeros, 
which tells Forth that the search is 
ended and the word it is looking for is 
not in the dictionary. 

This search procedure—going from 
word to word, checking the length of 
the name and checking for a match of 
all the characters of the name—uses 
routines which are controlled by 
NEXT and which involve the IP and 
PC, just as other routines do. This 
search procedure shows how a word 
can be found in the dictionary, if its 
name is known, through the team¬ 
work of the name and link fields. 

Dictionary words can also be ac¬ 
cessed in another way, which is nor¬ 
mally used when a program is run¬ 
ning. It requires neither the name 
field nor the link field, and functions 
independently of them. Accessing in 
this way is principally the task of the 
IP and the NEXT routine. 

How It Works 

One function of NEXT is to incre¬ 
ment the IP. After this has been done, 
the IP points to the next memory cell. 
This memory cell contains the ad¬ 
dress of the code field (CFA) of the 


SPIKE-SPIKERS™ 

Protect-Control-Organize 

Computer & Peripheral Equipment 
Helps prevent software “Glitches” 
and unexplained memory loss 



Deluxe Power Console 

79.95 


PROTECTS against power 
line transients & filters 
out RFI ‘‘Hash’' 

CONTROLS with 8 indi¬ 
vidually switched 120 vac 
grounded outlets. 2 separ¬ 
ate filtered circuits. 

ORGANIZE your computer 
& peripheral equipment 
power cords individually 
or main onyoff switch-fuse 
& indicator light. 


Also available in 2-socket wall mounted models. 


MINI-I 

Transient absorber 

34.95 


MINI-II 

Transient absorber 

plus RFI ’‘Hash” filtering 

44.95 


215-865-0006 

Out of state call toll free 

800-523-9685 


140 $ 


Electronics Co. Inc. is222 



Order Factory Direct 


Colony Drive Ind. Park 
6584 Ruch Rd.. Dept.rn C 
Bethlehem. PA 18017 



Dealers Invited 
PA Res. add 6°/ 0 


See List of Advertisers on page 162 
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next word to be executed. It is called 
the code field because it always points 
to a section of memory where there is 
machine language (code) to be exe¬ 
cuted. (See Fig. 7.) 


Low address 

Word 7 


When the IP is incremented again, 
another word is chosen. Thus, 
through the stepping of the IP, words 
are chosen in sequence to perform 
the various chores required by the 
program. 

The memory cell the IP points to is 
often called the word pointer 
because, in choosing its associated 
word, it too functions as a pointer. 
Remember that a pointer contains 


the address of what it is pointing to. 

The content of the parameter field 
defines the word. The content of the 
code field is dictated by the content of 



NF 

WORD B 

LF 

CF 

' " t> 


PF 


Word 8 


Word 9 


High address 

Word 10 

Fig. 3. Forth words are added consecutively in the 
dictionary part of Forth memory in the order in 
which they are created. 


Byte 1 6 
Byte 2 C 
Byte 3 A 
Byte 4 M 
Byte 5 E 
Byte 6 R 
Byte 7 A 


Fig. 4. This is the format for the name field of a 
Forth word. The number of bytes varies with the 
size of the word, and all bytes must be identical to 
match. (Some Forth fans like to store, for example, 
only the first three letters of the name to save 
memory space and time. The above word would 
then consist of the first four bytes, as shown.) 


7 6 5 4 3 2 10 
FIRST BYTE Hi ll 11 FTI 


INTERMEDIATE 

BYTES 


I! 


LENGTH | 

SMUDGE BIT 
-PRECEDENCE BIT 
-INDICATES THAT THIS IS THE 
FIRST BYTE OF THE NAME 
FIELD 


yTTTTI I I 


ASCII 

-ALWAYS 


l 

u i ii i : i J 


-INDICATES THAT THIS IS THE 
LAST BYTE OF THE NAMC FIELD 


MATCH ! 

THIS IS THE ONE 
SEARCH NO FURTHER 


NO MATCH - CONTINUE 


NO MATCH - CONTINUE 


NO MATCH - CONTINUE 


NF 

LF 

CF 

PF 

NF 

LF 

CF 

PF 

NF 

LF 

CF 

PF 

NF 

LF 

CF 


PF 


LOW MEMORY 


HIGH MEMORY 


FROM 

PREVIOUS 

WORD 


Fig. 6. A word has been entered into the input 
stream of Forth by keyboard or disk. From the last 
word entered in the dictionary back to the first 
word, Forth checks each name field in turn for a 
match. The link fields tie all the words in the dic¬ 
tionary together. 


ip 


1 


WORD A 
CFA 


WORD B 
CFA 


WORD C 
CFA 


WORD 

POINTERS 


NF 

WORD A 


LF 

CF 

PF 


NF 

WORD C 


A WORD POINTER CONTAINS THE CFA OF A PARTICULAR WORD 


Fig. 7. Regardless of where a word is physically 
located in memory, it is easily selected by its code 
field address when the IP points to it. 



INDICATES MOVEMENT INTO 


Fig. 8. When the IP points to a word, the PC in 
every case is set to the beginning of a machine- 
language routine. 



(1) WHEN THE CURRENT MACHINE-LANGUAGE ROUTINE IS COMPLETED, 

(2) THE IP IS INCREMENTED TO A NEW WORD AND 

(3) THE PC IS LOADED TO THE CORRESPONDING NEW MACHINE - LANGUAGE ROUTINE 


Fig. 5. Bit 7 is high on the first and last bytes. All 
bytes following the length byte contain ASCII 
characters. 


Fig. 9. NEXT is the software routine that increments the IP. The consequence of incrementing the IP is 
that a new CFA is selected, which results in the PC being set to the machine-language routine appropriate 
to the word selected. 
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4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


HANLEY ENGINEERING CORP. 

We Will Beat All Competitor’s Prices!!! 

Guaranteed to ship within 24 hours on all 
telephone orders or YOUR ORDER FREE!! 

4 K STATIC RAM 

8 /$ 20.00 


800 - 426-2668 

206-643-0792 




74LS00 




4000CMOS 


74LS00 

.25 

74LS123 

.90 

74LS259 

2.80 

4000 

.35 

4040 

.96 

4501 

.50 

74LS01 

.25 

74LS124 

2.95 

74LS260 

.60 

4001 

.35 

4041 

.95 

4502 

.95 

74LS02 

.25 

74LS125 

.90 

74LS261 

245 

4002 

.35 

4042 

.75 

4503 

.65 

74LS03 

.25 

74LS126 

.80 

74LS266 

.50 

4006 

.95 

4043 

85 

4506 

8.95 

74LS04 

.25 

74LS132 

.75 

74LS273 

1.60 

4007 

.35 

4044 

.85 

4506 

1.25 

74LS05 

.25 

74LS136 

.50 

74LS275 

3.30 

4008 

.95 

4046 

.95 

4507 

.95 

74LS08 

.30 

74LS138 

.75 

74LS279 

.50 

4009 

.45 

4047 

95 

4508 

1 96 

74LS09 

.25 

74LS139 

^5 

74LS280 

1.95 

4010 

.45 

4048 

.75 

4510 

.95 

74LS10 

.25 

74LS145 

1.10 

74LS283 

95 

4011 

.35 

4049 

.55 

4511 

.95 

74LS11 

.30 

74LS147 

2.25 

74LS290 

120 

4012 

.35 

4050 

.55 

4512 

.96 

74LS12 

.20 

74LS148 

1 25 

74LS293 

1.80 

4013 

45 

4051 

.95 

4514 

225 

74LS13 

.40 

74LS151 

75 

74LS295 

1.00 

4014 

.95 

4052 

.95 

4515 

225 

74LS14 

75 

74LS153 

75 

74LS298 

.95 

4015 

.95 

4053 

.95 

4516 

1.50 

74LS15 

.30 

74LS155 

.90 

74LS299 

250 

4016 

.45 

4055 

275 

4518 

125 

74LS20 

.25 

74LS156 

.90 

74LS323 

3.95 

4017 

.95 

4056 

275 

4519 

1.25 

74LS21 

.20 

74LS157 

75 

74LS324 

1.75 

4018 

.95 

4059 

9.95 

4520 

1.25 

74LS22 

25 

74LS158 

.75 

74LS347 

1.95 

4019 

.45 

4060 

1.25 

4522 

1.25 

74LS26 

.30 

74LS160 

.90 

74LS348 

1.95 

4020 

.95 

4066 

.75 

4526 

125 

74LS27 

.35 

74LS161 

.90 

74LS352 

1.50 

4021 

.95 

4068 

.40 

4527 

1.75 

74LS28 

.35 

74LS162 

.90 

74LS353 

1.50 

4022 

.95 

4069 

.40 

4528 

1.25 

74LS30 

.25 

74LS163 

.90 

74LS363 

1.35 

4023 

.35 

4070 

.40 

4531 

.95 

74LS32 

.35 

74LS164 

.90 

74LS365 

.90 

4024 

.75 

4071 

.30 

4532 

1.75 

74LS35 

55 

74LS165 

BO 

74LS366 

.90 

4025 

.35 

4072 

.30 

4539 

1.75 

74LS37 

.50 

74LS166 

2 00 

74LS367 

.65 

4026 

1.95 

4073 

.30 

4543 

1.95 

74LS38 

.35 

74LS168 

1 70 

74LS368 

.65 

4027 

.65 

4075 

.30 

4563 

4.95 

74LS40 

.25 

74LS169 

1.70 

74LS373 

1.15 

4028 

.80 

4076 

.95 

4555 

.95 

74LS42 

.50 

74LS170 

1.70 

74LS374 

1.75 

4029 

.95 

4078 

.50 

4556 

.95 

74LS47 

75 

74LS173 

.75 

74LS375 

.65 

4030 

.45 

4061 

.40 

4558 

225 

74LS48 

.75 

74LS174 

.90 

74LS377 

1.40 

4031 

1.50 

4062 

.40 

4568 

5.95 

74LS49 

.75 

74LS175 

.90 

74LS385 

1.85 

4032 

275 

4065 

.95 

4581 

1.95 

74LS51 

25 

74LS181 

Z10 

74LS386 

.60 

4033 

2.75 

4086 

.95 

4582 

1.95 

74LS54 

.35 

74LS189 

9.95 

74LS390 

1.85 

4034 

2.75 

4093 

.95 

4584 

.95 

74LS55 

.35 

74LS190 

.95 

74LS393 

1.85 

4035 

.85 

4094 

3.95 

4585 

.95 

74LS63 

120 

74LS191 

.95 

74LS395 

1.60 

4037 

2.50 

4099 

1.75 

4702 

9.95 

74LS73 

.35 

74LS192 

.80 

74LS399 

1.65 







74LS74 

74LS75 

74LS76 

40 

.50 

40 

74LS193 

74LS194 

74LS195 

.90 

.95 

.90 

74LS424 

74LS447 

74LS490 

2.95 

.35 

1.90 



LINEAR 


74LS78 

.50 

74LS196 

.80 

74LS630 

75.00 







74LS83 

.75 

74LS197 

.80 

74LS640 

3.00 

7806CT 

.85 

LM301V 

.75 

LM567V 

1.25 

74LS85 

1.10 

74LS221 

1.15 

74LS641 

3.00 



LM308V 

.75 

LM723 

.50 

74LS86 

.40 

74LS240 

1.15 

74LS642 

3.00 

7812CT 

.85 

LM309K 

1.50 

LM733 

.95 

74LS90 

.60 

74LS241 

1.15 

74LS645 

3.00 

7815CT 

.95 

LM311V 

.60 

LM741V 

.30 

74LS91 

.80 

74LS242 

185 

74LS668 

1.66 



LM317T 

1.90 

LM747 

.75 

74LS92 

65 

74LS243 

1.85 

74LS669 

1.85 

7805KT 

1.40 

LM317K 

3.75 

LM748V 

.60 

74LS93 

.60 

74LS244 

1.00 

74LS670 

2.15 

7812KT 

1.40 

LM318N 

1.50 

LM1414 

150 

74LS95 

.80 

74LS245 

1.95 

74LS674 

9.60 

7815KT 

1.40 

LM323K 

3.75 

LM1458V 

.66 

74LS96 

.80 

74LS247 

.75 

74LS682 

3.15 

78L05 

.65 

LM324N 

.60 

DS1488N 

1 00 

74LS107 

.40 

74LS248 

1 20 

74LS683 

2.25 

78L12 

.65 

LM337K 

3.55 

DS14890 

1.00 

74LS109 

.40 

74LS249 

.95 

74LS684 

2.36 

7905CT 

.95 

LM339 

.75 

LM1889 

245 

74LS112 

.40 

74LS251 

1.25 

74LS685 

2.35 

7912CT 

.95 

LM377 

2.25 

LM3900 

.60 

74LS113 

.40 

74LS253 

.80 

74LS688 

2.35 

7915CT 

1.15 

LM380 

1.25 

LM3909 

90 

74LS114 

.50 

74LS257 

.80 

74LS689 

235 



LM386V 

1.25 

LM3914 

3.75 

74LS122 

.45 

74LS258 

80 

74LS152 

1.25 

7905K 

1.50 



LM3915 

3.75 


74S00 


7912K 

79L05 

79L12 

79L15 


150 LM555V 
.75 LM556 
.75 LM565 
.75 LM566V 


.40 LM3916 
.70 DS75451 
.95 DS75452 
1.50 DS75453 


a75 

.40 

.40 

40 


74C00 CMOS 


74S00 

.40 

74S132 

1.20 

74S201 

14.90 



74C161 




74S02 

.45 

74S133 

.95 

74S225 

8.90 

74C00 

.35 

1.95 

74C908 

200 

74S03 

.45 

74S134 

.65 

74S24C 

3.95 

74C02 

.35 

74C162 

1.95 

74C909 

270 

74S04 

.75 

74S135 

1.45 

74S241 

3.70 

74C04 

.35 

74C163 

1.95 

74C910 

9.90 

74S05 

.75 

74S138 

1.05 

74S251 

1.85 

74C06 

.35 

74C164 

1.95 

74C911 

9.90 

74S08 

.45 

74S139 

1.20 

74S253 

7.40 

74C10 

.36 

74C165 

1.95 

74C912 

9.90 

74S09 

.75 

74S140 

1.40 

74S257 

1.36 

74C14 

1.45 

74C173 

1.95 

74C914 

1.90 

74S10 

.66 

74S151 

1.15 

74S2S8 

1.45 

74C20 

.35 

74C174 

220 

74C915 

1.90 

74S11 

.80 

74S153 

1.15 

74S260 

1.80 

74C30 

.35 

74C175 

220 

74C917 

2.70 

74S15 

.65 

74S157 

1.15 

74S274 

19.90 

74C32 

.50 

74C192 

220 

74C918 

1.90 

74S20 

.66 

74S158 

1.40 

74S275 

19.90 

74C42 

1.70 

74C193 

2.20 

74C920 

16.00 

74S22 

.75 

74S161 

280 

74S280 

2.85 

74C48 

2.05 

80C97 

.90 

74C922 

590 

74S30 

.45 

74S162 

3.70 

74S287 

4.70 

74C73 

65 

82C19 

4.95 

74C923 

5.90 

74S32 

.95 

74S163 

3.70 

74S288 

4.40 

74C74 

.85 

74C195 

2.20 

74C925 

670 

74S37 

1.85 

74S168 

460 

74S289 

6.95 

74C76 

1.90 

74C221 

220 

74C926 

7.90 

74S38 

1.65 

74S169 

5.40 

74S301 

6.90 

74C83 

190 

74C240 

2.20 

74C927 

7 90 

74S40 

.40 

74S174 

1.06 

74S373 

3.40 

74C86 

.90 

74C244 

220 

74C928 

7.90 

74S51 

.75 

74S175 

1.05 

74S374 

3.40 

74C89 

4.50 

74C373 

270 

74C929 

7.90 

74S64 

.75 

74S181 

4.45 

74S381 

7.90 

74C90 

1.70 

74C374 

270 

74C930 

7.90 

74S65 

1.20 

74S182 

290 

74S387 

5.70 

74C93 

1.70 

74C901 

.80 

74C932 

195 

74S74 

.65 

74S188 

3.90 

74S412 

2.95 

74C95 

1.70 

74C902 

.80 

74C941 

275 

74S85 

235 

74S189 

14.90 

74S471 

9.90 

74C107 

.95 

74C903 

.80 

74C989 

9.90 

74S86 

1.40 

74S194 

2.90 

74S472 

16.80 

74C150 

5.70 

74C904 

.80 

80C95 

85 

74S112 

1.56 

74S195 

1.85 

74S474 

17.80 

74C151 

220 

74C906 

10.90 

80C96 

.90 

74S113 

1.95 

74S196 

4.85 

74S482 

15.50 

74C154 

3.20 

74C906 

.90 

88C30 

395 

74S114 

1.45 

74S197 

4.20 

74S570 
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74C157 

1.75 

74C907 

.90 
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3.95 

74S124 
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16 K Memory 
8/$16.00 


HITACHI 

2K x 8 CMOS RAM 150NS 

Pin Compatible with 2716 


AUGAT LOW PROFILE SOCKETS 

These Are High 
Reliability Industry 
Standard Sockets 





HM6116P-3 



6PIN 

208-AG29D .10 





$13.00 



14PIN 

214-AG29D .16 







16PIN 

216-AG29D .18 


8200 


8 For $88.00 


18PIN 

20PIN 

218-AG29D .20 

220-AG29D .22 








22PIN 

222AG29D .24 


8080A 

3.95 





24PIN 

224-AG29D .26 






28PIN 

228-AG29D 28 


8085A 

8085A-2 

&95 

11.95 


4118 



40PIN 

240-AG29D .42 


8086 

8088 

99.95 

3995 


STATIC RAM 




4164 


8155 

11.25 


IK x 8 





8185 

8202 

29.95 

45.00 


$15.00 



64K Dynamic Ram 


8205 

8212 

8214 

8216 

3.95 

1.90 

3.85 

1.80 

6800 



200 NS 16 pin 

$15.00 


8224 

8226 

2.50 

1.80 

3242 

8.00 


Z80 




8238 

4.90 

4.90 

3480 

6800 

9.00 

5.75 


50.00 

fi502 

8243 

4.50 

6802 

11.00 

Z8 




8251A 

5.45 

6809 

25.00 

Z6132 


40.00 



8253 

9.80 

68B09 

45.00 

Z80 


6.70 

6502 

7.90 

8255A-5 

5.20 

6809E 

36.00 

Z80A 


725 

6502A 

10.00 

8257 -5 

8.95 

6810 

3.50 

Z80B 


19.00 

6504 

8.45 

8259A 

6.95 

6821 

3.50 

Z80 

PIO 

6.00 

6504A 

9.30 

8271 

60.00 

6840 

9.00 

Z80A 

PIO 

7.10 

6512 

9.20 

8272 

39.95 

6843 

41.00 

Z80B 

PIO 

15.50 

6612A 

10.00 

8275 

29.95 

6845 

22.00 

Z80 

CTC 

6.00 

6520 

4.40 

8279 -5 

10.00 

6847 

1225 

Z80A 

CTC 

7.10 

6521 

6.15 

8282 

6.60 

6850 

3.50 

Z80B 

CTC 

15.50 

6521A 

6.70 

8283 

6.60 

6852 

3.50 

Z80 

DMA 

18.50 

6522 

8.75 

8284A 

5.75 

6875 

7.00 

Z80A 

DMA 

2250 

6522A 

11.70 

8286 

6.60 

6880 

1.80 

Z80 

SIO/0 

18.50 

6632 

11.25 

8287 

6.60 

6882 

4.70 

Z80A 

SIO/0 

22.50 

6632A 

1240 

8288 

25.00 

6885 

1.80 

Z80 

SIO/1 

18.50 

6545-1 

22.50 

8289 

49.95 

6888 

1.80 

Z80A 

SIO/1 

22.50 

6545A-1 

28.95 

8755A 

45.00 

6889 

1.80 

Z80 

SIO/2 

18.50 

6651 

11.95 

8748 

30.00 

68488 

1250 

Z80A 

SIO/2 

22.50 

6651A 

12.95 


Microprocessor Crystals 
$3.00 Each 


EPROMS 


3.579545MHZ 

4.0MHZ 

4.0MHZ 

5.0MHZ 

6.0MHZ 

6.144MHZ 

8.0MHZ 

10.0MHZ 

15.0MHZ 

18.0MHZ 

18.431 MHZ 

48.0MHZ 



2706 

AMD 

3 Supply 

450NS 

3.50 


2716 

Hitachi 

+ 5 

450NS 

7.00 

Parallel 

2716 

National 

+ 5 

450NS 

7.00 

Parallel 

2716 

Intel 

+ 5 

450NS 

7.00 

Series 

2716-1 

Intel 

+ 5 

350NS 

9.50 

Parallel 

2716 

T.l. 

3 Supply 

450NS 

7.50 

Parallel 

2716 

Motorola 

3 Supply 

450NS 

7.50 

Parallel 

2732 

NEC 

+ 5 

450NS 

16.00 

Series 

2732 

Mitsubish 

+ 5 

450NS 

16.00 

Series 

2732 

Intel 

+ 5 

450NS 

17.00 

Series 

2732A 

Intel 

+ 5 

250NS 

17.00 

Series 

2732A 2 

Intel 

+ 5 

30ONS 

16.00 

Series 

2732A-2 

Intel 

+ 5 

20ONS 

20.00 

Series 

2532 

Hitachi 

+ 5 

450NS 

18.00 


We reserve the right to substitute manufacturers. 
Prices subject to change without notice. 

Our inventory is completely managed by computer. 


HANLEY ENGINEERING CORP. 

13400 Northup Way #20 
Bellevue, WA 98005 

800-426-2668 

206-643-0792 

Minimum Order 15.00 

Include 4.00 for UPS Blue 

Include 3.00 for UPS Ground 

Include 4.00 for 1st Class Mail 

Include 12.00 for Foreign Country Orders 

Washington State add 5.4% Sales Tax 
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4 
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4 

4 

4 

4 

4 
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4 

4 

4 

4 

4 

4 
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Fig. 10. When the IP points to the name of a con¬ 
stant, the value represented by that name is placed 
on top of the stack. The PC points to the machine- 
language routine that does the job. 

UP ECHO 


offset 


JULIETT 

Fig. 11. User variables differ from other Forth 
variables in that they are standard with the system 
and are listed in a user table. A particular variable 
is accessed by adding its offset to a base memory 
address. 



Fig. 12. The task of taking the offset value fur¬ 
nished by JULIETT and moving the value thus ac¬ 
cessed from the table to the top of the stack is done 
by the DOUSE routine. 



Fig. 13. The purpose of the DOVAR routine is to 
move the address of the value contained in the pa¬ 
rameter field of DELTA to the top of the stack. 

66 Microcomputing, February 1982 


the parameter field. That is, for each 
type of parameter field there is a cor¬ 
responding address in the code field. 

For example, a parameter field 
may contain one of the following: 

• a machine-language routine (code) 

• a constant 

• a variable 

• a list of previously defined words 
Some examples follow. 

If the parameter field of the word 
contains a machine-language routine, 
the code field of that word contains 
its own parameter field address 
(PFA). The size of the parameter field 
is equal to the size of the machine- 
language routine it contains; in fact, 



Fig. 14. Simply adding a value to the dictionary 
pointer (DP) so that the next word to be created 
starts further down in memory (at a higher memory 
address) has the effect of leaving space for an array 
of values. 



STACK 

DONKEY 


Fig. 15. This illustrates the key to a basic and often 
repeated action in Forth. It consists of putting a 
new value in the IP, and saving the old value to 
come back to. 


the parameter field is the machine- 
language routine. (See Fig. 8.) 

When NEXT loads the PC with the 
PFA, the machine-language routine 
of the parameter field is executed. 
The final action of the machine- 
language routine is to load the PC 
with the address of NEXT. 

This is probably a good spot to 
mention the address interpreter, 
which is essential to the topic. Using 
my last example again, the address 
interpreter might be illustrated as 
shown in Fig. 9. 

The actions shown in Fig. 9 are tak¬ 
ing place all the time that Forth is 
turned on, regardless of the type of 
word selected by IP and regardless of 
the name of the program that is being 
executed. A program is always being 
executed so the address interpreter is 
always functioning. 

In the case of a constant, the pa¬ 
rameter field consists of a single 
memory cell containing the value of 
the constant. The code field contains 
an address which is always the 
same—that of a machine-language 
routine which FIG-Forth has labelled 
DOCON (do constant routine?). 
When this address is loaded into the 
PC by NEXT, the routine moves the 
value of the constant contained in the 
parameter field to the top of the 
stack. (See Fig. 10.) 

The final act of the routine is to 
load the PC with the address of 
NEXT. 

One type of variable, called a user 
variable (see Fig. 11), consists of 
an area of memory where values are 
stored. The user pointer (UP) points 
to a base address. To access a desired 
memory cell, an offset value is added 
to the base address. This is the task of 
DOUSE (do user routine?), which 
then places the sum of the UP and the 
offset value onto the top of the stack. 
It then loads the PC with the address 
of NEXT (see Fig. 12). 

In another type of variable, the pa¬ 
rameter field consists of a single 
memory cell containing the value of 
the variable. The code field contains 
an address which is always the 
same—that of a machine-language 
routine that FIG-Forth has labelled 
DOVAR (do variable routine?). (See 
Fig. 13.) 

When this address is loaded into 
the PC, DOVAR moves the address 
of the parameter field to the top of the 
stack. The address containing the 
variable, rather than the variable it¬ 
self, is moved so that arrays (and 















































































































strings) can be handled easily. Forth 
"expects" to find the address of the 
variable on the stack and is able to 
process it. DOVAR ends by loading 
the PC with the address of NEXT. 

One of the values stored as a user 
variable is a dictionary pointer (DP). 
The DP contains the address of the 
next available space in the diction¬ 
ary. It is updated each time a new 
word is created. Among other things, 
it is useful in the creation of an array. 

An array is a list of variables. Forth 
handles an array in a forthright man¬ 
ner by increasing the size of the pa¬ 
rameter field of a single variable to ac¬ 
commodate the additional variables. 

The Forth word ALLOT adds the 
value selected by the programmer to 
the DP. The next new word will start 


at the new address of the DP, and the 
parameter field of the single variable 
has been effectively increased. To ac¬ 
cess a particular memory cell of the 
array, add the amount of its offset 
from the PFA to the PFA. This is illus¬ 
trated in Fig. 14. 

An important feature of Forth is 
that once a word exists in the diction¬ 
ary, it is there to be used. A later 
word can use an earlier word as part 
of its definition. A new task-perform¬ 
ing word can be added to the diction¬ 
ary by using words already existing 
in the dictionary. The words already 
existing are called previously defined 
words. 

For words consisting of previously 
defined words, the code field con¬ 
tains the address of a machine-lan- 


Type: CODE 

For: a machine-language routine 

CONSTANT 

a constant 

VARIABLE 

a variable 

USER 

a "user" variable 

; 

begin a new word definition 
end a definition 

Table 3. A list of common compiling words. 



!P CAMEL 

dh>: DONKEY 
HORSE 
MULE 


NF 

DONKEY 


LF 

PFA 


•HU }- 1 

PC 


RETURN 

STACK 


Fig. 16. The value saved on the return stack is placed 
back into the IP, so it can continue from where it 
left off (when DOCOL was executed). 
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con give you the power, 
performance and price of THE MILL'S 

6609-6502 combination. 


Apple II 
is o trademark 
for Apple Computer, Inc. 


J| RO. BOX 2342 

“ SANIA BARBARA, CA. 93120 - M2 

^ 179 (605)966-1140 


y'See List of Advertisers on page 162 
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guage routine that FIG-Forth calls 
DOCOL (do colon routine?). This 
routine performs two unique func¬ 
tions: It moves the contents of the IP 
to the return stack, and it moves the 
contents of the word pointer into the 


IP. Then it loads the PC with the ad¬ 
dress of NEXT. 

In the example shown in Fig 15, 
after the execution of DOCOL the IP 
will increment through the words in 
the parameter field of CAMEL. This 


EXAMPLE: 20 CONSTANT BRAVO 

INPUT DATA 
STREAM 


I-[> CONSTANT 


BRAVO 



NF 

CONSTANT 

LF 











DOCON 

ROUTINE 


DICTIONARY 

SEARCH 


LXtLU 

1 


(1) COMPILE TIME - NEW WORD BRAVO IS CREATED. 

(2) EXECUTE 1 \ ME - BRAVO IS EXECUTED 

NOTE: EVERY WORD COMPILED BY CONSTANT WILL USE THE DOCON ROUTINE 
WHEN IT EXECUTES. 


FROM 

PREVIOUS 

WORD 


Fig. 17. A compiling word, when executed, creates a new word. The new word, when executed, follows in¬ 
structions that have been furnished by the compiling word. All the new words go to the same location in 
memory for their instructions. 


action is called nesting, and works 
like a machine-language call instruc¬ 
tion. Words can be nested successive¬ 
ly many times. 

The last word in CAMEL, as in all 
words consisting of previously de¬ 
fined words, is called SEMIS (for ;S). 
The purpose of SEMIS is to reverse 
the effect of DOCOL and get back to 
the original word. SEMIS is a word in 
its own right; it is a form of the return 
routine. SEMIS moves the top of the 
return stack into the IP, and then 
loads the PC with the address of 
NEXT. This action is called unnesting 
and works like a machine-language 
return instruction. (See Fig. 16.) 

DOCOL and SEMIS are a matched 
set. This type of word always starts 
with a DOCOL routine and ends with 
a SEMIS routine. 

Since each type of word requires a 
different address in the code field, 
how does Fortli know which address 
to use when a new word is created? 
The answer is, it doesn't. 

In the act of putting the program to¬ 
gether, the programmer decides what 
kind of word it is to be. Then a com¬ 
piler arranges the word into the prop- 


Super 

Compuprism 
Color Graphics 



For the $-100 Bus. 32K of on board memory 
allows a 288 H. x 192V. dot matrix, for a total 
of 55,296 pixels. Every pixel is programable in 
any one of 16 colors or 16 grey levels 
completely independent of all other pixels in the 
matrix. 

Compuprism Bare Board with documentation 
$45, kit $240, ass. and tested $280. 

(16K Memory 144H. x 192V.) 

Super Compuprism Bare Board with 
documentation $50, kit $350, ass. and tested 
$395. 

(32K Memory 288H. x 192V.) 

Add $15 to A & T price for 16 level grey scale. 
Add $ 15 to A & T price for memory 
management port. 

Compuprism software package, includes alpa- 
numberics, point plot, line draw, and TRS-80* 
graphics simulation $20 or FREE with A & T unit. 


Z-80 Users 
You Can Use 
TRS-80* 
Software 


We offer an assembled hardware 
interface which we guarantee 
will load data from TRS-80* 
cassettes into any Z-80 based 
system. (Except sealed units.) 
The documentation explains how 
to patch the TRS-80* software 
to your system. In fact you can 
virtually change your Z-80 
machine into a TRS-80* without 
making a single hardware 
change. The documentation also 
includes an example of patching 
SARGON II** into a Z-80 
system. 

The price is $30 or FREE with the 
purchase of an assembled 
compuprism or super compuprism 
unit. 

A-D, D-A Board 

S-100 board provides 16 chan¬ 
nels of analog to digital input 
and 8 channels of digital to 
analog output. With on board 
kluge area. Total cost of board 
and parts less than $120. Bare 
board with documentation $45. 


ALL COD ORDERS SHIPPED WITHIN 72 HOURS. 4MHz MOD FOR S.D. SYSTEMS. 
EXPANDORAM $10. 


J.E.S. GRAPHICS, P.O. Box 2752 
Tulsa, OK 74101, (918) 742-7104 

TRS-80* is a trademark of Tandy Corp. ^180 

SARGON IT* is a trademark of Hayden Book Co. 


Complete line of supplies for small computers & word processing 


PERCOM HARDWARE 

Doubler II, Data Separater. Cable Connectors. Disk Drives, etc. 

Inquiries invited — please call or write 


m 

Verbatim 

DISKETTES 

3M 

£3 

5" SS.DD 

10/2 40 

50/2.35 

5" SS.SD 

10/2 80 

50/2.70 

5" DS.DD 

10/3.95 

50/3.90 

5” DS.DD 

10/3.95 

50/3.90 

5" SS.OD 

10/2 90 

50/2.85 

8" SS.SD 

10/2.90 

50/2.80 

8" SS.SD 

10'3.05. 

50/3 00 

8" SS.DD 

10/3 50 

50/3.40 

8" SS.DD 

10/3 35 

50/3.30 

8" DS.SD 

10/4 50 

50/4.40 

8" DS.DD 

10/4 15 

50/4 10 

8" DS.DD 

10/4 50 

50/440 


Please specify soft sector or the number of hard sectors 


STORAGE 


MISCELLANEOUS 


Diskette Storage Pages 10/6 95 (Specify 5 V or 8") 
Ring King Easel Binders 1"ring 8 00 V "ring 9 00 
2 " ring 10.00 2’." ring 11 40 
Ring King Diskette FileTray with Lid 
5*4" 24.00 8" 30 00 

(Specially designed to hang in standard-size file drawers 
or to be used on desk top & protect 80 diskettes) 

Ring King Flip Files 5V 36 00 8" 42 00 

(Black suede vinyl binder protects with non-glare vinyl 
pages & displays 20 diskettes—colored labels for coding) 
Ring King Printwheel Binder (holds 6 printwheels) 11 00 
Ring King Thimble Binder (holds 6 thimbles) 10 00 
Flip N File 5V 22 95 8" 27.95 

(Smoked plexiglass lid flips back to reveal 30-50 diskettes) 
Library Cases 5V2.05 8" 2 80 


3M Head Cleaning Kit 
Specify 5 V' or 8" 

19.50 

3M Diskette 
Write-On Labels 
Specify 5’ 4 ” or 8" 

10.50 

3M Diskette Mailers 
Specify 5 V' or 8" 

1 25 ea 


PRINTWHEELS (Plastic) 


RIBBONS 


Mtr. 

ea. 

6+ 

Mtr. 

ea. 

Doz. 

Diablo 

7 95 

6 95 

Diablo Hytype II 

595 

64 75 

Qume 

7.95 

6 95 

Qume 

4 00 

39 85 

NEC Thimbles 

17.00 

15 50 

NEC 

7.00 

68 75 


PAPER & LABELS 


Greenbar 14V x 11 


Labels 3’. x 'V, 6 


one part 3000 sheets 

39 95 

one across box of 5,000 

17.30 

two part 1300 sheets 

45 95 

two across box of 10.000 

34.60 

White 9: x 11 


NOTE: Shipping charges for paper 

one part 3500 sheets 

29.95 

& labels is determined by weight 

two part 1400 sheets 

33.95 

and destination. 



Q COMMERCIAL DATA PRODUCTS 

Dp P.O Box49343. Atlart a Gr 303b:. 
63 (404.325- 7 800 


Minimum $2.00 
shipping & handling 
Credit card users 
add 3% to Iota) order 
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er format. A compiler is simply an¬ 
other Forth word—a program—with 
specific duties to perform. Forth has 
a separate compiler for each type of 
word. A compiler may be called into 
action by typing its name on the key¬ 
board, as shown in Table 3. 

There are other compilers, and you 
can custom-build your own, but the 
table lists enough to give you the 
picture. 

A Forth compiler has two main 
tasks: 

(1) During programming: It creates 
the new word in the dictionary. 

= COMPILES 

=<BUILDS 

(2) During execution: It provides the 
instructions for the new word to 
follow. 

=EXECUTES 

= DOES> 

When you type in the name of a 
word being compiled, it enters an in¬ 
put buffer, where it is part of the in¬ 
put data stream that the computer 
must sort out (see Fig. 17). Forth does 
this by searching the dictionary for a 
matching word. When the word is 
found, it is executed just like any 


other word. The result is that a new 
word is created at the next available 
location in the dictionary. 

Compiling a new word is a relative¬ 
ly long process, with many steps, but 
it takes place during programming 
(or loading from disk), when time is 
not an important factor. Executing 
the word (a machine-language pro¬ 
cess) can be very fast. 

I'd like to make several last 
points—in case you haven't noticed, 

• NEXT is a machine-language 
routine 

• A machine-language routine 
always precedes NEXT 

• A machine-language routine al¬ 
ways follows NEXT 

In other words, the high-level lan¬ 
guage stuff (no matter what the lan¬ 
guage is) is all a form of bookkeeping, 
or administration, and directs the ac¬ 
tivities of the PC, which ultimately 
has to do all the work. 

I am a novice Forth user, and I may 
have made errors or unwarranted 
generalizations in this article. Don't 
be concerned—by the time you're 
aware of them, you'll already know 
enough that it won't matter.■ 


COMMODORE: 

VIC-20 color computer.$ 2 6 9 

4016 PET, 1 6 K- 7 9 9 

8 0 3 2 CBM, 3 2 K__— 1.19 9 

8096 CBM, 96 K_1,5 9 9 

Super PET, 96K-J.649 

2031 single drive, 170 K —.~.5 5 9 

4040 dual drive, 343K....9 9 9 

8050 dual drive, 974K-J ,369 

4022 tractor printer -6 4 9 

8 3 00 daisy wheel printer...1,799 


ATARI: 

400 computer, 16K.~$ 3 4 9 

800 computer, 16K--74 9 

810 single drive, 8 8K--45 9 

8 1 5 dua I dr i ve, 320 K---1,129 

820 40 column print er-2 7 9 

825 80 column printer ..6 2 9 

8 3 0 modem_1 5 9 

850 interface module-1 4 9 

PRINTERS & ACCESSORIES 

ANADEX DP9000/1__ _...$ 1,19 9 

D P 9 50 0 / I_1,299 

B A S E 2 8 00 B-----6 4 9 

CENTRONICS 737-1____ 7 4 9 

C. ITOH STARWRITER, 25p...1,399 
STARWRITER, 4 5p...1,79 9 

NEC SPINWRITER, 5530p.2,399 

OKIDATA MICROLINE 82A__ .... 5 2 9 

MICROLINE 8 3 A_7 7 9 

MIPLOT, graphics plotter.._1,139 

A XL ON 3 2 K, ATARI Tamcram - —1 8 9 
MICROTEK 1 6 K, for ATARI..89 


\icroComputer 

73620 La 


^260 


/arehouse 


Habra Way 
Sacramento. Ca. 9582S 
(916) 486-3678 


Call or write for price list with comparable savings 
on a full line of microcomputer peripherals and 
accessories Master Charge/Visa welcome. We pay 
freight (continental U S.only) on prepaid orders. Allow. 
2 weeks for personal checks. 

Prices subject to change without notice. 



TRS-80 . 


DISCOUNT 


TRS-80 MODEL II 

-*3350 

8.4 MEGABYTE HARD DISKS 

(PRIMARY UNIT). . . $4040. 


TRS-80 MODEL III 

— *2100 *850 

2 DISK RS-232 (ALL RADIO SHACK EQUIPMENT) 




OUT-OF-STATE TAXES AND SHIPPING COSTS 

WARRANTIES HONORED BY ALL COMPANY OWNED 
RADIO SHACK STORES OR COMPUTOR CENTERS 

WE ALSO CARRY A FULL LINE OF PRINTERS, 
COMPUTORS AND ACCESSORIES 




TRS-80 COLOR 4 K 
$ 


*315 


495 32-k $595 


COLOR DISK DRIVES 

o*509i2-3 s 339 

— T.M. TANDY CORP 


PERRY OIL & GAS INCORPORATED, 

137 NORTH MAIN ST., PERRY, MICHIGAN 48872 PHONE (517) 625-4161, MICH. 

WE OWN AND OPERATE A RADIO SHACK— DEALERSHIP R162 

FOR OUR PRICES, PLEASE CALL TOLL FREE 1 - 800 - 248-3823 


sSee List of Advertisers on page 162 
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Using this short Pascal procedure, you can get high-quality printouts of the Apple graphics screen in ten 

minutes or less. 


Pascal Graphics in a Flash 

By James R. Florini 


T he "Hard Copy for Apple Graph¬ 
ics" program published by 
Thomas D. Brock in the November 
1980 issue of Microcomputing (p. 100) 
has been useful in my laboratory; 
we've used it to prepare drawings for 
slides, journal figures and grant ap¬ 
plications. But as pleased as I am, it 
has some shortcomings; even in In¬ 
teger BASIC, it runs rather slowly 
(35-50 minutes, depending upon the 
graph being plotted), and my growing 
experience with Pascal makes me im¬ 
patient with the tedium of develop¬ 


ing advanced graphics programs in 
BASIC. 

A little inspection of pages 90 
through 100 of the Apple Pascal Lan¬ 
guage Reference Manual made it obvi¬ 
ous that a graphics screen dump to 
my Diablo printer could be written 
very easily in Pascal. For one thing, 
the Pascal graphics screen is orga¬ 
nized the way we humans think 
about graphs, with (0,0) at the lower 
left and X and Y values increasing as 
one goes to the right and top of the 
screen. So I didn't have to invert my 


thinking, and I didn't have to figure 
out a complex routine of PEEKs, to 
read every eighth row of the Apple 
screen (or whatever). In the Apple 
Pascal graphics system, you simply 
use the screenbit function to find 
whether or not a particular (X, Y) 
location on the screen is black. The 
Diablo is then commanded to print a 
period or a space in that location. For 
a printer running through a 1200-bits- 
per-second (bps) connection to the 
Apple II, this gives a strikingly rapid 
high-quality printout of the screen; 
the graph in Fig. 1 took 8 minutes, 47 
seconds to complete, and it would be 
even faster if the boundary lines 
were omitted. 

The DRAW DIABLO procedure 
(Listing 1) is simple and requires little 
comment. The first line changes the 
screen from black on white (the way 
we humans like to look at graphs) to 
white on black (the way the com¬ 
puter thinks about the screenbit func¬ 
tion). Then it sets the short incremen¬ 
tal printing for the Diablo. In the 
Xerox Model 17001 have, this is done 
by ESC-RS-n for vertical moves and 
ESC-US-n for horizontal moves. In 
both cases, n is one greater than the 
number of increments (1/120 inch for 
horizontal, 1/48 inch for vertical) the 
carriage will move after printing a 
character or spacing. The specific 
codes that must be transmitted to set 
small spacing increments differ great- 


Dr. James R. Florini (7179 Frank Long Rd., 
Jamesville, NY 13078) is chairman of the Biologi¬ 
cal Sciences Section of the Gerontological Society 
of America; he is professor of biochemistry in the 
biology department at Syracuse University. 
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ly for different printers, so you will the printer is reset to the usual 12 otherwise the next user might find a 

have to consult the manual for your characters and six lines per inch; decidedly compressed text. ■ 

own printer. Of course, not all print¬ 
ers have this small-increment capaci¬ 
ty, and unless yours does this pro¬ 
gram may not be usable. You can use 
different settings (and perhaps print 
an * instead of a . for the dots), but I 
find the 4 by 5 inch graphs produced 
by these settings quite convenient. 

Once the spacing is set, the printer 
starts at the top of the graph and 
reads each line of dots in sequence. 

Unlike BASIC, Pascal runs much 
faster than the printer can print (even 
at 1200 bps), so the program first 
examines each line to see if it con¬ 
tains any black dots; if not (i.e., if 
NOPRINT remains true), it simply 
executes a line feed. If so, it then ana¬ 
lyzes each point in the line using the 
screenbit function. Here too, time is 
saved by not moving the printhead 
until a dot is found and then using the 
:place Pascal formatting feature to 
move rapidly to the point at which 
the dot is to be printed. This saves a 
lot of time when the line contains on¬ 
ly a few points on the left side of the 
graph. When the graph is complete, 


(delete if screen was black on white) 


PROCEDURE DRAW__DIABL0; 

VAR PLACE, X, Y: INTEGER; 

PRINTOUT: TEXT; 

NOPRINT: BOOLEAN; 

BEGIN 

FILLSCREEN (REVERSE); 

REWRITE (PRINTOUT, ’PRINTOUT: 1 ); 

WRITE (PRINTOUT, CHR(27), CHR(30), CHR(2)); (VERTICAL MOVE = 1/48 IN.) 
WRITE (PRINTOUT, CHR(27), CHR(3l), CHR(3)); (HORIZONTAL MOVE * 1/60 IN.) 
WRITELN (PRINTOUT); 

FOR Y:-191 D0WNT0 0 DO (START AT TOP OF SCREEN) 

BEGIN 

NOPRINT:- TRUE; 

FOR X:-0 TO 279 DO IF (SCREENBIT (X,Y)) THEN NOPRINT:- FALSE; 

IF NOPRINT THEN WRITELN (PRINTOUT) ELSE (SAVE TIME ON EMPTY LINE) 
BEGIN 

X:-0; PLACE :- 0; 

REPEAT 
X:- X+ 1; 

IF NOT SCREENBIT (X,Y) THEN PLACE :» PLACE + 1 
ELSE BEGIN 

WRITE (PRINTOUT, PLACE); 

PLACE :- 1 


(MOVE TO POSITION OF NEXT DOT) 


END; 

UNTIL X - 279; 

WRITELN (PRINTOUT) 
END; (IF NOPRINT) 

END; (FOR Y -) 

WRITE (PRINTOUT, CHR(27), 
WRITE (PRINTOUT, CHR(27), 
CLOSE (PRINTOUT) 

END; (DRAW DIABLO} 


(ONE LINE COMPLETED) 
(START NEXT LINE) 


CHR(30), CHR (9)); 
CHR(31), CHR (13)); 


(RETURN TO REGULAR DIABLO PRINT) 


Listing 1. Apple Pascal Graphics program. 




MODULAR POWER SUPPLY (MISSING REGULATOR CARD) 
THIS SUPPLY FITS INSIDE THE MONITOR ENCLOSURE 
UNDER THE MONITOR. INCLUDES A LARGE TRANSFORM¬ 
ER THAT OUTPUTS +8.5 VOLTS 0 17 AMPS, +/- 18 
VOLTS 0 1.5 AMPS EACH, +15 VOLTS 0 1.5 AMPS. 
ALSO TWO LARGE CAPACITORS (18K & 38 K uf) 2 
3 AMP & 1-30 AMP BRIDGE RECTIFIERS, SMALL 2A 
VOLT TRANSFORMER, 2A VOLT RELAY AND OTHER 
MISCELLANEOUS COMPONENTS. THE TRANSFORMER & 
CAPACITORS MAKE A PERFECT UNREGULATED S-100 

SUPPLY. SHIPPING WEIGHT 25#_$25.00 

BOXER FAN,USED TESTED.$ A.00 


OTHER ITEMS FOR SALE: PRIME MEMORY CHIPS,DOT MATRIX AND FORMED LETTER PRINTERS 
211A-300ns STATIC MEMORY...8/$16, 16/$30, 20/$35, 32/$50, 6A/$95, 100+/$1.A0 ea 
A116-200ns DYNAMIC MEMORY..8/$16, 16/$30, 25/$A5, 32/$5A, 6A/$96, 100+/$1.40 ea 
PERKIN ELMER CAROUSEL 350 TEXT QUALITY PRINTER (KSR.300 BAUD RS232)....$1050.00 
CENTRONICS 101A DOT MATRIX PRINTERS: COMPLETE WORKING CONDITION..$300.00, AS-IS 
UNIT (NEEDS MINOR REPAIR)..$200.00, AS-1S UNIT GOOD FOR PARTS..$100.00 


D&W ASSOCIATES (315-339-2232) ALL ITEMS SENT UPS COD EXCEPT 

PO BOX 60 EVENINGS ONLY PRINTERS (CALL FOR INFO ), INCLUDE 

ROME, NY 13440 (315-337-7968) ^270 SHIPPING CHARGES ON ALL ITEMS. 


12"GREEN BALL BROTHERS MONITOR WITH 
ENCLOSURE MEASURING 19"xl6.5"xl4". 
SUFFICIENT ROOM INSIDE TO MOUNT A 
SMALL COMPUTER SYSTEM (S-100 , STD 
BUSS etc.) MONITORS HAVE BEEN USED, 
ALL HAVE BEEN TESTED GOOD. REQUIRES 
+15 VOLTS DC 0 1.5 AMPS, NON COMPOS¬ 
ITE (SEPARATE SYNC) INPUT. A SYNC 
SEPARATOR CIRCUIT SCHEMATIC IS AVAIL¬ 
ABLE. SHIPPING WEIGHT 35#.$65.00 




L.1— 


ASCII KEYBOARD WITH ENCLOSURE 
TO MATCH ABOVE MONITOR. 77KEYS 
WITH ON/OFF SWITCH AND 7 LIGHT¬ 
ED PUSH BUTTONS. REQUIRES +5 
VOLTS. WITH SCHEMATIC. SHIPPING 
WEIGHT 5#.$35.00 
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Take your micro to the far reaches of the solar system. 


Pascal in Space 

Robert W. Darr 


Y our spaceship Second Founda¬ 
tion is high above the eliptic 
plane and already you and your crew 
are under the influence of the time 
drug Timinite. Time has been speeded 
up for you and hours pass in what 
seems to be only seconds. You are 
preparing for an interstellar jump 
that will take 10,000 earth years, but 
to the Second Foundation's crew it 
will appear to be only a few weeks. 

On the view-screen appears the 
sun, a huge ball of white heat, and 
circling it the tiny planet Mercury in 
its orbit of 88 days. Because of your 
slow time sense, the movement of the 
planet can be seen. While you are 
watching, it completes its orbit and 


you know that 88 days have passed in 
a few minutes. 

The Second Foundation acceler¬ 
ates, Mercury's orbit shrinks, the 
planet Venus appears and its motion 
is also apparent. Mercury is complet¬ 
ing its orbit in seconds. The space¬ 
ship continues to accelerate and as 
you draw farther and farther away 
from the solar system, other planets 
appear. Then, as the sun dims, the 
last of the solar bodies comes into 
view—Pluto, hurtling through the 
lonely wastes of outer space in its 
250-year journey around the sun. The 
inner planets are now lost in the glare 
of the sun. In the time it takes Pluto to 
complete its weary journey, nations 


will have disappeared, cities will 
have been built and destroyed. Dur¬ 
ing your month-stay on the earth you 
made many friends who will have al¬ 
ready died as you begin your trip to a 
distant star. You stare back at the re¬ 
ceding solar system. 

Fanciful? Of course, but such a 
journey can be depicted in a planetar¬ 
ium with an orrery. 

An orrery (named for the Earl of Or¬ 
rery, Charles Boyle) is a mechanical 
apparatus for showing the relative 


Address correspondence to Robert W. Darr, 9129 
Santayana Drive, Fairfax, VA 22031. 



Using your game paddles you can vary the orbital speeds of the planets and increase or decrease your distance from the center of the solar system. 
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positions and motions of the 
members of the solar system. The Or¬ 
rery program (see listing) turns the 
video screen of your Apple into a 
similar display. Using the game pad¬ 
dles you can vary the orbital speeds 
of the planets and increase or de¬ 
crease your distance from the center 
of the solar system (see photos). 

When the program is run the first 
message on the screen asks you to 
choose the method of portraying the 
planets' movements. You can depict 
planetary orbits with the dots creat¬ 
ing more or less circular paths around 
the sun, or depict planetary motion in 
a way that makes it easy to see the 
planets revolve around the sun, and 
their relative positions. If you press 
return without entering a 1 or a 2, the 
program defaults to the first option. 

The button on paddle 1 becomes a 
toggle switch that can change the dis¬ 
play from one option to the other. Of 
course, it has to erase the displayed 
orbits when changing from the first 
to the second option. The button on 
paddle 0 is used to exit the program. 

Arrays store the data of the various 
planets' orbits and the length of their 
years. Paddle 0 changes the scale of 
depiction—your distance from the 
sun. The rate of revolution of the 
planets is adjusted by paddle 1. 

It is perhaps best to start with the 
first display option and have the pad¬ 
dles set at a minimum. Put the sun in 
about the middle of the screen by se¬ 
lecting the proper numbers. This will 
show only the sun and the first 


planet, Mercury, whose orbit will be 
traced out as the body moves around 
the sun. Change the scale by rotating 
paddle 0 and press the button on pad¬ 
dle 1 until the screen goes to black. 
Then press it again to return to the or¬ 
bital display. Experiment until you 
have the four inner planets on the 
screen with the sun. You may want to 
speed up their motion around the pri¬ 
mary body. Each time you change the 
scale, press the button on paddle 1 to 
clear the screen. 

Continue increasing the field of 
view with paddle 0 until you have the 
whole solar system in view. By that 
time you may want paddle 1 at its 
maximum (Pluto moves rather 
slowly). 

Notice that Pluto's orbit is inside 
Neptune's. At this time (1981-82), 
this is actually the case. 

Although the true orbits of the 
planets are ellipses and the screen 
displays are circles, it will not be no¬ 
ticed at this scale. Of course, some 
screens depict circles as ellipses any¬ 
way due to the settings of the hori¬ 
zontal and vertical controls. You may 
have a truer built-in depiction. 

Depress paddle l's button to try the 
second display option. Reset the pad¬ 
dles to their minimum and watch 
Mercury in its orbit. Increase the 
scale until you have the four inner 
planets in view and step up the speed 
of revolution. It is now possible to see 
why Venus and Mercury are some¬ 
times in the morning sky and other 
times in the evening sky. It is also 


Program listing. Orrery program in 1.1 version of Apple Pascal 


<**S+*> 

PROGRAM ORRERY; 

USES CHAINSTUFF,TRANSCEND,TURTLEGRAPHICS,APPLESTUFF; 
CONST 

PI=3-14159; 


TYPE 

SOLAR=ARRAY L 1..9 D OF REAL; 


VAR 

SCALE:REAL; 

Q,PAUSE:INTEGER; 

VERT,HORIZ:INTEGER; 

RADIUS,ORBIT:REAL ; 

I, J,TIMEINC,THETA,P:SOLAR; 

CH:CHAR; 

PROCEDURE PLANDAT; (* INSERTS DATA IN ARRAY#) 

BEGIN 

IL11:=5,79E7; Jt13:=87.97; 

I L2D:=1.086E8; JC2D:=224.7; 

IC33:=1.495E8;J C33:=365.26; 

114 D :=2.279E8; J [ 4 D :=686.98; 


(.More _ 


easy to see why the brightness of Ve¬ 
nus is so variable, why the inner two 
planets show phases like our moon 
and why Venus is brightest when it is 
a crescent. 

If you want to change the scale, 
change the line that reads 
SCALE: = SQR(SCALE)*2E3 + 5E5; 

The rate of revolution is set by the 
line 

TIMEINC: = (1.0* (PADDLE(l)* 4 + 1); 

Experiment with these settings. In¬ 
teresting additions might add a satel¬ 
lite to Earth or four to Jupiter. Anoth¬ 
er addition might be the ability to 
show close-ups of the planet systems 
with the moons revolving about their 
parent planets. It would be possible 
to show the various phases of our 
moon as it revolves about the earth. 

To exit from the program, press the 
button on paddle 0. You will then be 
given a chance to return to the menu. 

The program is written in the 1.1 
version of Apple Pascal and uses 
Chainstuff. If you have the older Pas¬ 
cal, you'll need to delete Chainstuff 
from the Uses line and the Setchain 
line at the end of the program in 
order to use it .■ 
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We will meet or 
beat any price 
in thell.S.A. on 



MICROCOMPUTERS 

In fact, no matter what price 

you see advertised by Micro 
Management, Perry Oil, Pan 
American, or any authorized 
Radio Shack dealer for TRS- 
80 Computers with pure fac¬ 
tory installed memory and 
full warranty, we'll beat it!_ 

<®/ _ \ 

MICROCOMPUTERS - 



We have consistently offered 
the complete TRS-80, ATARI, 
EPSON, APPLE, and MAXELL 
lines at the best prices in the 
U.S.A. And we offer the best 
delivery from the largest 
inventory in the Northeast. 

If you’re looking for the best 
prices in the U.S.A., check 
the others but call Computer 
Discount of America. 

TRS-80 and Radio Shack are trademarks of Tandy Co. 


CALL TOLL FREE: 

800 - 526-5313 


f Computer 1 
I Discount ] 

l of America J 

COMPUTER DISCOUNT OF AMERICA. INC. 
15 Marshall Hill Road. West Milford Mall 
West Milford. New Jersey 07480-2198 
In New Jersey Call 201-728-8080 


Listing continued. 


I£63:=14.27E8; 
I £ 7 3 :=28.69E8; 
I £83:=44.96E8; 
I £93: =5.9E9; 
END; 


J£63:=l.0776E4; 
J £ 7 3 :=2 .0665E4 ; 
J £ 8 3 :=6.O191E4; 
J C 9 3:=9. 073E4 ; 


PROCEDURE SELECT; (*CHOOSES ORBIT OR MOTION*) 
BEGIN 

WRITELN(’l. Orbit Depiction’); 

WRITELN(’ 2. Planetary Movement’); 

READLN <CH); 

END; 


PROCEDURE SUN; <*LOCATES SUN’S POSITION*) 

BEGIN 

WRITELN<’INPUT LOCATION OF SUN, HORIZONTAL FIRST’); 
READLN(HORIZ,VERT); 

END; 

PROCEDURE PLOTSUN; (*PLOTS SUN’S LOCATION*) 

VAR DOT:BOOLEAN; 

BEGIN 

DRAWBLOCK(DOT,1,0,O,3,3,HORIZ,VERT,3); 

END; 

PROCEDURE PLANET; (^LOCATES PLANETS*) 

VAR 

X,V:ARRAY Cl-- 9 3 OF INTEGER; 

DOT:BOOLEAN; 

BEGIN 

WHILE NOT BUTTON(O) DO BEGIN 
FOR Q:=1 TO 9 DO BEGIN 
ORBIT:=1CQ3; 

SCALE:=1.0*PADDLE(0); 

SCALE:=SQR(SCALE)*2E3+5E5; (*SETS SCALE*) 

RADIUS:=ORBIT/SCALE; 

X £ Q 3 :=HDRIZ +ROUND(RADIUS * COS(PI/180+P £ Q 3)); 

Y £ Q 3 :=VERT +ROUND(RADIUS * SIN(PI/180+P£ Q 3 ) ) ; 

IF Q=9 THEN X £Q3 :=XCQ3+ROUND(1500E6/SCALE); 

(*FOR PLUTO’S ORBIT 

DRAWBLOCK(DOT,1,O,O,1,1,XCQ3,YCQ3,10); 

TIMEINCCQ3:=(1.O*(PADDLE(1)*4+1)); <*SETS MOTION*) 
THETACQ3:=THETACQ3+(TIMEINCCQ3 *J £33/J £03); 
P£03:=PI/180*THETA£Q3; 

END; 

FOR PAUSE:=0 TO lOOO DO 
IF BUTTON(1) THEN BEGIN 
IF CH-’2’ THEN CH:=’l’ 

ELSE CH:=’2’ 

END; 

IF (CH=’2M THEN BEGIN 
FILLSCREEN(BLACK); 

PLOTSUN; 

END; 

END; 

END; 

BEGIN < *MAIN PROGRAM*) 

FOR Q:=1 TO 9 DO BEGIN 
1 £ O 3:=0;J £ Q 3:=0;THETA £ Q 3:=0;P £ Q 3:=0; 

END; 

SCALE:=0; 

SELECT; 

PLANDAT; 

SUN; 

INITTURTLE; 

PLOTSUN; 

PLANET; 

TEXTMODE; 

WRITELN(’DO YOU WANT TO RETURN TO MENU? (Y/N)’); 

READLN(CH); 

IF CH=’Y’ THEN SETCHAIN(’#5:ORRERY’); 

END. 
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How to Buy or Sell 
Computer Equipment 
and Software 


START HERE 
WITH... 



You’ve got your computer 
hardware, but what about 
the software? Use a Com¬ 
puter Shopper ad to find 
what you need. Someone 
advertising in Computer 
Shopper probably has what 
you want. 



Begin your search in the 
index of Computer Shop¬ 
per’s bargain filled pages. 
Locate the category and 
page number of items 
that interest you from 

TRS-80 and Apple to soft¬ 
ware and peripherals.,^^ 

lllllllllllt 



lllllllllllllllllllllllllllllllll 

If you need help with any 
computer related problem 
whether it’s an interface 
problem or advice on the 
right peripheral for a home¬ 
brew system, use the free 
HELP column especially 
designed for that purpose. 

lllllllllllt 




Start or add to your com¬ 
puter system by finding 
money saving bargains in 
each month’s issue from 
individuals who no longer 
need their personal equip¬ 
ment. 



As you outgrow your 
system or want to trade up 
(most dealers won’t take 
trade-ins), use Computer 
Shopper ads to sell your 
items to 20,000 readers na¬ 
tionwide for the low cost of 
12 cents per word. 



Computer Shopper is THE nationwide magazine for buy¬ 
ing, selling and trading Micro and Mini-computer equip¬ 
ment and software. Each issue has over 60 pages full of 
bargains of new and used equipment. 

You can save hundreds of dollars by getting the equip¬ 
ment you need from the hundreds of classified ads in¬ 
dividuals place in Computer Shopper every month. 

Now is the time for you to join over 20,000 other com¬ 
puter users who save time and money with a subscription 
to Computer Shopper. 

Subscribe today and get your first issue and a classified 
ad absolutely FREE. Type or print your ad on a plain piece 
of paper and send it along with your subscription. 

Just fill in the coupon or MasterCard or VISA holders 
can phone TOLL FREE 1-800-327-9920 and start making 
your computer dollar go further today. 

campuTBR shorrbr 

P.O. Box F137 • Titusville, FL 32780 
Telephone: 305-269-3211 



Cut out and mail to: COMPUTER SHOPPER 

P.O. Box FI37 • Titusville, FL 32780 

Yes, I’ll try Computer Shopper, I understand that if I’m 
not satisfied with my first issue I can receive a full re¬ 
fund and keep the first issue free. 

□ 1 year $10.00 ($30.00 in Canada) 

□ I have enclosed my free classified ad. 

□ I want to use my free ad later, send me a coupon. 

NAME: _ 

ADDRESS: _ 

CITY:_ 

STATE:_ Zl P: _ 


y*See List of Advertisers on page 162 
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Years of conquering, years 
of victory and what do 
people remember Napoleon 
for? Waterloo. You’ve got to 
have. . . 

STRATEGY 


OIL TYCOON 

What would it be like to be one of the world's biggest oil pro¬ 
ducers? You and your friends can find out with this action- 
packed simulation as you compete to become one of the oil 
industry's wealthiest tycoons. 

The game involves elements of both strategy and chance. 
Whether you wind up as one of the world's wealthiest men, or 
the bankrupt victim of too many oil spills, blowouts, and dry 
wells, you're sure to find Oil Tycoon both challenging and 
exciting. TRS-80 Model I and III Level II. 16K RAM. 

0023R-26 I TRS-80* tape $9.95 plus $ 2.50 shipping. 

MASTER REVERSI 


It’s an acquired skill. And 
now, Instant Software has 
three programs to help you 
sharpen your tactical 
thinking. Don’t make the 
same mistake Napoleon 
made—practice first, with 
Instant Software. 


Master Rcvcrsi is a tournament-winning game program that 
has more features than any other reversi program on the market. 
It will challenge and teach you no matter what your degree of ex¬ 
pertise. 

What makes Master Reversi really special is its ability to allow 
in-depth analysis of moves and games. You may examine the 
computer’s evaluation and choice of moves. You can save and 
replay interesting moves and games. You will be able to study 
and manipulate dozens of tournament-level games which are 
provided in the program’s vast library. 

Master Reversi will enable you to overcome any barriers 
standing between you and a world championship. Model I, Level 
II. 16K. expansion interface. 1 disk drive.Not Mod III compatible 
0378RD-26 TRS-80* Disk $29.95 plusS2 so shipping. 

SANTA PARAVIA AND FIUMACCIO 



‘NOW they tell me 


The year is A.D. 1400, and you are the ruler of a tiny Italian 
city-state. You are ambitious by nature and intend to build your 
little city-state into a powerful kingdom. 

So begins Santa Paravia and Fiumaccio. where you and your 
fellow players compete as rulers of neighboring cities. You con¬ 
trol the grain harvest, feed your people, set tax rates, exercise 
justice, and invest in public works. 

Life was short back then, and you’ll have only a limited 
amount of time in which to build your kingdom. The lives of your 
serfs will depend on your decisions. If they are wise, then your 
city-state will grow and you will acquire loftier titles. If your rule 
is incompetent, your people will starve and your city-state may 
be invaded by your neighbors. 

How will you rule your kingdom? Will you become 
unscrupulous and follow the examples set by Niccolo 
Machiavelli in his book on government. The Prince—or will you 
be a benevolent ruler—an iron fist in a velvet glove? Only you 
can answer that question—with the Santa Paravia and Fiumaccio 
program. 

Level I & II. I6K 0043R-26 TRS-80* tape $9.95. 

Applesoft in ROM, 48K 0174A-26 Apple tape $9.95. 
Applesoft in ROM. 48K 0229AD-26 Apple** disk $19.95. 

TI99/4, I6K 0273TI-26 Texas Instruments tape $9.95. 

plus $2 50 shipping. 




Our Guarantee 

Defective software may be returned for 
exact replacement at no cost to you, or for 
full credit, within thirty days of the invoice 
date. You MUST enclose dated proof of pur¬ 
chase for any replacement to be made, so 
please keep your invoice. 

Should a disk or cassette become defec¬ 
tive after the warranty period, Instant Soft¬ 
ware will still protect you. You may return 
the defective cassette along with $4.00, or 
any disk with $5.00 for a replacement. 
Again, you must provide us with a copy of 
your invoice for any return to be made. 


Instant Software 


TO ORDER: 

See your local 
Instant Software dealer 
or call toll-free 
1-800-258-5473 

orders only 

In New Hampshire 
1-603-924-7296 

Mon.-Fri. 8:00 am-4:30 pm E.S.T. 



Peterborough, N.H. 03458 


A division of Wayne Green Inc. 


‘TRS-80 is a trademark of Radio Shack division of 
Tandy Corp. 

“Apple is a trademark of Apple Computer Co. 


^408 


76 Microcomputing, February 1982 











THIS MANY DEALERS CANT BE WRONG 


THE COMPUTER SHOP. Gadsden 
OLENSKY BROS Mobile 

ALASKA 

COMPUTER TALK. Anchorage 
AR120MA 
CERF, Phoenu 
COMPUTER STORE. Phoent» 

MESA ELECTRONICS. Uni 
MILLETS ELECTRONICS. Me*a 
PERSONAL COMPUTER PLACE. Mesa 
SIMUTEK. Tucson 
TOY BOX. Siena Viala 
ARKANSAS 

MICRO COMPUTER SYSTEMS. Hot Springs 

CALIFORNIA 

ADVANCE RADIO (RTS DEALER). Grass Valley 

ADVANCED COMPUTER PRODUCTS, Santa Ana 

ALBANY TYPEWRITER. Albany 

ALLTRONICS, San Jose 

AMCO ELECTRONIC SUPPLY, Azusa 

ASAP COMPUTERS. Signal Hill 

BYTE INDUSTRIES. Hayward 

BYTE SHOP. Mountain View 

CAPITOL COMPUTER SYSTEMS. Sacramento 

CHASCO COMPUTERS. El Monte 

COAST ELECTRONICS. Mono Bay 

COMPUSOUND. Orange 

COMPUSUP. Lancaster 

COMPUTER MART Of CALIFORNIA. INC.. 

Diamond Bar 

COMPUTERLAND, Sen Francisco 

COMPUTER PLUS. Sunnyvale 

COMPUTER STORE. San Leandro 

COMPUTER WORLD. Westminster 

DEROSEAR APPLIANCE A REPAIR. Weaverville 

DIMENSIONAL SOFTWARE, San Diego 

H. W ELECTRIC. Northrldge 

EXATRON. Santa C era 

GAME O-RAMA, Santa Barbara 

GOOD FAIRE NATURAL FOODS. Lompoc 

HOBBY WORLD ELECTRONICS. Northndge 

HUNTINGTON COMPUTING. Corcoran 

INLAND ELECTRONICS, Riverside 

MALIBU MICROCOMPUTING. Malibu 

MARFAM CO . San Jose 

MICROCOMPUTING. Corcoran 

NET PROFIT COMPUTERS. Torrance 

OPAMPITECHNICAL BOOKS. Los Angelas 

OPPORTUNITIES FOR LEARNING. Chataworth 

PC COMPUTERS. El Cerrito 

O I COMPUTERS. INC.. Lawndale 

RAC PROOUCTS San Jose 

RADIO SHACK. El Cajon 

RADIO SHACK. Palm Springs 

RADIO SHACK, San Diego 

RAV SOUNO (RTS DEALER). Fortune 

SALINAS HOBBY CENTER. Salinas 

SHAVER RADIO. San Joee 

SILVER SPUR ELECTRONICS. Chino 

SOFTWARE PLUS, El Toro 

STACEY S BOOKSTORE. San Francisco 
STRAWFLOWER ELECTRONICS (R/S DEALER). 
Half Moon Bay 

THE COMPUTER STORE. Sanla Monica 
THE FEDERATED GROUP. Commerce 
THE SOFTWARE STORE. Huntington Beach 
THE SOFTWARE STORE. Los Angeles 
WABASH APPLE. El Toro 
WENNER BUSINESS SYSTEMS. Loa Altos 
COLORADO 
APPARAT Denver 

FISTEL S MICRO ELECTRONICS. Denver 
POOR RICHARD S CALCULATORS. Fort Collins 

CONNECTICUT 

BYTE ME COMPUTER SHOP. New London 
COMPUTER LAB. New London 
INSTRUCTIONAL SYSTEMS COMPUTERS. 
Manchester 

TECHNOLOGY SYSTEMS, Bethel 
THE COMPUTER STORE. Stamford 

DELAWARE 

MICRO PRODUCTS. Wilmington 

DISTRICT OF COLUMBIA 

THE PROGRAM STORE. Washington. D.C. 

FLORIDA 

ALL SYSTEMS GO. Winter Garden 
AMF MICROCOMPUTER CENTER, Tampa 
COMPUTER CENTER. West Palm 
COMPUTER HAVEN, Melbourne 
COMPUTER JUNCTION. Fort Lauderdale 
COMPUTER SYSTEM RESOURCES. Gainesville 
COMPUTER WORLD. Clearwater 
COMPUTERLAND. Jacksonville 
COMPUTERLAND. Sarasota 
COMPUTERLAND. Tampa 
COMPUTERLAND, West Palm Beach 
CREATIVE COMPUTING. Orlando 
DATA UNLIMITED Melbourne 
HAH HOBBY SALES. Sarasota 
HEATHKIT ELECTRONIC CENTER, Hialeah 
HIS COMPUTERMATION. Melbourne 
KOBY’S KORNER. Pensacola 
MICROCOMP LTD, Miami 
MICROCOMPUTER SYSTEMS INC . Tampa 
MINI CONCEPTS. Holly Hill 
MICRO DATA BA5E. Lakeland 
RAY’S AMATEUR RADIO. Clearwater 
RICK S TV. Ocala 
SOUND IDEAS. Galnesvilld 
SOUTH EAST MICRO DATA, Orlando 


GEORGIA 

ATLANTA COMPUTER MART Atlanta 
BAILEY S COMPUTER SHOP Augusta 
DELTA OATA DYNAMICS. Tucker 
ENERGY LOGIC. Columbus 
Fleming drug co wrens 
HAWAII 

HONOLULU ELECTRONICS. Honolulu 
MILLS ELECTRONICS Lahama 
RAOIO SHACK ASSOC STORE Honolulu 

IDAHO 

COX & NELSON. Moscow 

DENNIS STONE ENTERPRISES. Fruitland 

ELECTRONIC SPECIALTIES. Boise 

IDAHO MICROCOMPUTER Buhl 

RAL DATA SYSTEMS. Idaho Falls 

ILLINOIS 

ALPINE COMPUTER CENTER. Rockford 
CHICAGO MAIN NEWSTAND. Evanston 
COMPREHENSIVE MICRO SYSTEMS. Chicago 
COMPUTER JUNCTION. Elmhurst 
COMPUTER STORE. Rockford 
COMPUTERLAND. Niles 
CREATIVE PROGRAMMING. Charleston 
GARCIA A ASSOCIATES, Chicago 
ILLINOIS CUSTOM COMPUTERS. Harrisburg 
JNL COMPUTER SYSTEMS. Downers Grove 
MIDWEST MICRO COMPUTERS. Lombard 
THE PILOT HOUSL. Gladstone 
WALLACE COMPUTERS. Peoria 
INOtANA 

ABC HOBBY. Evansville 
DAO ELECTRONICS. Angola 
DIGITAL TECHNOLOGY. Lafayette 
FALL CREEEK ELECTRONICS. Pendleton 
GAME HUT. Bloomington 
GAME PRESERVE. Indianapolis 
PROFESSIONAL MICROCOMPUTER 
SOFTWARE. Muncle 
SIMONTON LAKE DRUGS. Elkhart 
THE BOARDROOM. Indianapolis 
THE HAM SHACK. Evansville 
IOWA 

BEACON ELECTRONICS. Ames 
LENWOOO SYSTEMS. Center Point 
MEMORY BANK INC.. Bettendorf 
SERNETT LEISURE CENTER, Carroll 

KANSAS 

AMATEUR RADIO EQUIPMENT. Wichita 

CENTRAL KANSAS COMPUTERS. Henngton 

COMMUNICATIONS CENTER. Lincoln 

GOSUB INTL. Wichita 

HATCH COMPUTER CENTER. Alliance 

HIGH TECHNOLOGY Wichita 

KENTUCKY 

CBM. INC. Lekinglon 

COMPUTER MAGIC. Louisville 

PERRY S COMPUTER. Bremen 

LOUISIANA 

ACME BOOK CO . Baton Rouge 
COMPUTER SERVICES OF SHREVEPORT 
Shreveport 

COMPUTER SHOPPE. Metairie 

MAINE 

FRYEBURG COMPUTER CENTER. Fryeburg 

MAINE COMPUTRONICS. Bangor 

MAINE MICRO SYSTEMS INC . Auburn 

MID-MAINE COMPUTER COMPANY. Auburn 

MARYLAND 

COMM CENTER. Laurel 

PROGRAM STORE. Baltimore 

SOFTWARE ETC. Frederick 

WILLS COMPUTER STORE. Marlow Heighls 

MASSACHUSETTS 

LAND OF ELECTRONICS. Lynn 

MARK GORDON COMPUTERS, Cambridge 

MIDDLEBORO MUSIC (R/S DEALER). 

Middle boro 

MICROCON. Watertown 
OMNITEK SYSTEMS. Tewksbury 
SOUND COMPANY. Springfield 
STAR COMPUTING. Framingham 
THE GAME SHOP. East Aclon 
MICHIGAN 

ALL FOR LEARNING. W Bloomfield 
ALTERNATE SOURCE. Lansmg 
A M ELECTRONICS. Ann Arbor 
COMIC KINGDOM. Detroit 
COMPUTER CENTER. Garden City 
COMPUTER CONNECTION. Farmington Hills 
COMPUTER MART. Clawson 
COMPUTER MART Flint 
COMPUTERLAND. Kentwood 
COMPUTERLAND. Southfield 
COMPUTRONICS. Midland 
EIGHT BIT CORNER. Muskegon 
FERRIS RADIO. Hazel Park 
GOLDEN ANVIL. South Haven 
HOBBY HOUSE. Battle Creek 
LEARNING CENTER LTD Ann Arbor 
MAIN SYSTEMS. INC . Flint 
MIOMICHIGAN MEMORY. Oimondale 
NCWMAN COMMUNICATIONS Grand Rapids 
NEWMAN COMPUTER EXCHANGE. Ann Arbor 
TRI-COUNTY ELECTRONICS & SOUNO 
CENTER, Fenton 
WEATHERWAX DRUGS. Brooklyn 
WIZARD S ARSENAL. East Lansing 
YE OLDE TEACHERS SHOPPE. Ypsilant. 
MINNESOTA 

CODE ROOM, Eden Prairie 

LANTOS COMPUTER CORP . Minneapolis 


MINNESOTA SOFTWARE While Bear Lake 

RURAL AMERICA ENTERPRISES. Marshall 

ZIM COMPUTERS Brooklyn Center 

MISSISSIPPI 

CCOM Jackson 

OYER'S INC West Point 

SOFTWARE HOUSE Jackson 

MISSOURI 

CENTURY NEXT COMPUTERS Columbia 
COMPUTER CENTER. Joplin 
COMP-LFTRS. Florissant 
CRC COMPUTERS. Joplin 
D’S Cameron 

HOUSE OF COMPUTERS. Joplin 
MOORE SOFTWARE. Parkville 
SOFTWARE SHACK. Belton 

MONTANA 

COMPUTER STORE. Billings 
THE COMPUTER PLACE. Kalispeil 

NEBRASKA 

APPLETREE SOFTWARE. Bailie Creek 
COMPUTERS WEST. Omaha 
GREAT RACE HOBBY PLACE. Lincoln 
HATCH COMPUTER. Alliance 
LEZOTTE STUDIO. Ogallala 
MICROAGE COMPUTER STORE. Omaha 
NEVADA 

HURLEY ELECTRONICS. Las Vegas 

NEW HAMPSHIRE 

BITSNBYTES COMPUTER CENTER. Concord 

COMPUCRAFT. Keene 

COVER CRAFT. Amhersi 

PAUL’S TV. Fremont 

PORTSMOUTH COMPUTER CENTER. 

Portsmouth 

RADIO SHACK ASSOC STORE. Keene 
RADIO SHACK. Claremont 
RIDER RADIO (RfS DEALER). 

Peterborough 

STUROIVANT AND DUNN. Conway 

NEW JERSEY 

ABE’S TV SALES & SERVICE. Glasaboro 
ADElMAN'S STATIONERY CO . Union City 
BARGAIN BROTHERS, West Trenton 
CHANNEL 1 RAOIO SHACK. Medford 
COMPUTER FORUM. Redbank 
COMPUTER MADNESS. Englishlown 
COMPUTERMANIA. Pitman 
COMPUTEHWORLD OF WESTFIELD. Westfield 
CROWLEY’S. Whitehouse Station 
OAVE S ELECTRONICS. INC. Penntvilie 
ELECTRONIC WORLD. Mantua 
HOBBYMASTERS. Red Bank 
JAJ ELECTRONIC WORLO. Mantua 
LASHEN ELECTRONICS. INC . Danville 
MIDAS DATA SYSTEMS INC. Martton 
RADIO SHACK ASSOC STORE. Moorestown 
RADIOS UNLIMITED. Somerset 
SOFTWARE CITY. Pine Brook 
SOFTWARE CITY. River Edge 
NEW MEXICO. 

AUTEL ELECTRONICS CO . Albuquerque 
JAW ENTERPRISES. Clovis 
MICROAGE COMPUTER STORE. 

Albuquerque 

MITCHELL MUSIC. Carlsbad 

THOMAS E CARR JEWELER. Alamogordo 

WARGAMES WEST Albuquerque 

NEW YORK 

ARISTO CRAFT DISTINCTIVE MINIATURES. 
New York 

ASD HOME COMPUTER CENTER. 
Poughkeepsie 

BERLINER COMPUTER CENTER. 

New Hyde Park 

COMPUTER CORNER. While Plains 
COMPUTER RESOURCES. Williamsv.lle 
COMPUTER SHOP. Kingston 
COMPUTER TREE. Endwell 
COMPUTERLAND. Carle Place 
COMPUTERLAND OF NYC. New York 
DIGIBYTE SYSTEMS. New York 
80 MICROCOMPUTER SERVICES. Cohoes 
FUTURE VISIONS COMPUTER STORE. Melville 
MICROHUT Brooklyn 
MODERN TEK SHOPS. Snyder 
MR COMPUTER. Wappmgers Falls. 

PNH CLEAN AIR ENTERPRISES. 

Plattsburgh 

PHANTOS RESEARCH. Cemillus 
PROGRAMS UNLIMITED. Jericho 
SOFTRON SYSTEMS. Rensselaer 
WATERLOO HOBBIES. Mmeola 
WORLO OF COMPUTERS. Pod Chester 
NORTH CAROLINA 

RAYBURN MICRO-ELECTRONICS. Sylva 

SOUNO MILL. Havelock 

OHIO 

ABACUS II. Toledo 

ALTAIR SYSTEMS. INC . Oayton 

ASTRO VIDEO ELECTRONICS. INC . Lancaster 

CINCINNATI COMPUTER STORE Cincinnati 

COMPUTER STORE. Toledo 

COMPUTERLAND. Columbus 

COMPUTERLAND Mayfield Heights 

COMPUTERLAND. North Olmsted 

COMPUTERLAND. Warren 

JERRY S COMPUTER. Cleveland 

JOBAR ENTERPRISES. Middlefield 

MICROAGE. Columbus 

MICRO COMPUTER CENTER, Cenlerville 

MICRO ELECTRONICS INC . Columbus 


MICRO-MINI COMPUTER WORLD. Columbus 
TWENTY FIRST CENTURY SHOP. Cincinnati 
WANNA PLAY. Cincinnati 

OKLAHOMA 

COMPUTER STORE. INC. Tulsa 

COMPUTER WORLO. Tulsa 

WM DAVIS 0/B/A PROFILE MNGMT. Moore 

RADIO SHACK ASSOC STORE. Guymon 

SOUNDS ETC Watonga 

OREGON 

COMPUTER SPECIALTIES. Salem 
COMPUTERLAND OF PORTLANO Tigard 
LAR ELECTRONICS. Grant Pass 
PIONEER ELECTRONICS. Sandy 
PENNSYLVANIA 
ALLIED HOBBIES. Philadelphia 
ARTCO ELECTRONICS. Kingston 
BELL ELECTRONICS. Edlnboro 
BELL ELECTRONICS. Guard 
COMPUTERLAND. Gibsoma 
COMPUTERLAND OF HARRISBURG. 

Mechanic sburg 
ERIE COMPUTER. Erie 
JAE COMMUNICATIONS. Altoona 
MAFEX ASSOCIATES. Johnstown 
PERSONAL COMPUTER CORP. Paol. 
PERSONAL SOFTWARE. Never Ltd Malvern 
PITTSBURG COMPUTER STORE, Pittsburg 
STEVENS RADIO SHACK OEALER. Phoennville 
RUMPELSTILSKIN TOY SHOP New Hope 
TELEVISION PARTS COMPANY INC . 

New Brighton 
PUERTO RICO 

MICRO COMPUTER STORE Caperra Terrace 
RHODE ISLAND 

COLONIAL ENTERPRISES (RlS DEALER). 
Foster 

SOUTH CAROLINA 

OMNI ELECTRONICS. Charlaslon 

TENNESSEE 

ACE MINI SYSTEMS. Clarksville 
CHATTANOOGA COMPUTER CENTER. 
Chattanooga 

COMPUTER WORLD. Nashville 
COMPUTERLAB. Memphis 
HAH ELECTRONICS. Tullahoma 

TEXAS 

AUDIO WORKS. Lufkin 

CODEOATA INC Arlington 

COMPUTER CONCEPTS. Beaumont 

COMPUTER N THINGS. Austin 

COMPUTER PROGRAMMING ASSOC. Lubbock 

COMPUTER PORT. Arlinglon 

COMPUTER SALES A SERVICE. Fori Worth 

COMPUTER SOLUTIONS. San Antonio 

COMPUTERLAND OF SW HOUSTON. Houston 

COMPUTERS BY O’NEILL. Lake Jackson 

COMPUTERS TO GO. Austin 

COMPUTEX. Webstar 

CORSAIR. Ft Worth 

GATEWAY ELECTRONICS. Houalon 

THE HOBBY CENTER. Abilene 

KA ELECTRONICS. Dallas 

MAC'S TV. Fairfield 

MARYMAC INDUSTRIES (R/S DEALER). 
Houston 

MICRO COMPUTER CONCEPTS. Plano 
PAN AMERICAN ELECTRONICS (R/S DEALER). 

R L COLE S ELECTRONICS. San Antonio 
ROY S CB A ELECTRONICS. Aransas Pass 
80 SOFTWARE. San Antonio 
TOTAL COMPUTER STORE. Beaumont 
WAGHALTER BOOKS. INC . Houston 
UTAH 
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EMPIRE ELECTRONICS. Seattle 
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WESTERN MICROCOMPUTER CENTER. 

Bellingham 

WEST VIRGINIA 

COMPUTER CORNER. Morgantown 
COMPUTER STORE. Huntington 
OHIO VALLEY ELECTRONIC SYSTEMS. 
Wheeling 

SOUND A ELECTRONIC SPECIALTIES. 
Morgantown 


UHF SALES. Evans 

WISCONSIN 

BYTE SHOP. Greenhetd 

BYTE SHOP. Mllwaukae 

COMPUTER WORLD. Applet on 

COMPUTER WORLO. Green Bay 

COMPUTERLAND. Madison 

COMPUTERLAND. Mllwaukae 

COMPUTERLAND. Wauaau 

COMPUTERLAND Of FOX RIVER VALLEY. 

Oshkosh 

MAGIC LANTERN COMPUTER. Madison 
OMEGA MICROS. Milwaukee 
PETTED MICROSYSTEMS. Mllwaukae 
SAO TV SALES. Monroe 
WYOMING 

COMPUTER CONCEPTS. Cheyenne 
AUSTRALIA 

CISA MICROCOMPUTING. Sidney 
DE FOREST SOFTWARE. Nunawadmg. Vie 

CANADA 


Distributor 

MICRON DISTRIBUTING. 
Toronto, Ont. 


ALLIED COMPUTER CENTRE. Thunder Bay 

ARKON ELECTRONICS. Toronto. Ontario 
AULl COMPUTER SYSTEMS. Victoria. B C 
BITS A BYTES. Dartmouth. N S. 

CENTRAL DISTRIBUTORS LTD. Lachine. 
Quebec 

COMPUCORNER. Smithers. B C 
COMPUMART Ottawa. Ontario 
COMPUTER BARN. Sarnia. Ontario 
COMPUTER CIRCUIT. London. Ontario 
COMPUTER INNOVATIONS. Ottawa. Ontario 
COMPUTER SHOP LTD. Calgary. Alberta 
COMPUTER WORLD. Vancouver. B C 
COMPUTERLAND OF BURLINGTON. 
Burlington. Ontario 

CREATIVE COMPUTERS. Victoria. B.C 
OATATEC COMPUTER SYSTEMS LTD.. 
Saskatoon. Sask. 

ELECTRONICS 2001. Willowdale. Ontario 
GALACTICA COMPUTERS LTD , Edmonton. 
Alberta 

IRISCO DU QUEBEC. Sie Foy. Quebec 
LYONS LOGIC LTD.. London. Ontario 
MICROMATION. Toronto. Ontario 
MICROSHACK. Saskatoon, Sask 
MICRO SHACK. Regina. Saak 
MAW COMPUTERS. Mississauga. Ontario 
NIP A TUCK VARIETY. London. Ontario 
OFFICE CENTRE. Kingston, Ontario 
SAULT OFFICE MACHINES. Saul! St Mane. 
Ontario 

STATUS COMPUTER SYSTEMS. St Catharines. 
Ontario 

TOTAL COMPUTER SYSTEMS. Ajait. Ontario 
WEST WORLO COMPUTERS. Edmonton 
Aibena 

ITALY 

BITS A BYTES. Milan 
FRANCE 

JCS Composents. Paris 
NETHERLANDS A BELGIUM 


Distributor: 

SOFTWARE IMPORT BRABANT. 
Eindhoven. Neth. 


COMPUTER COLLECTIEF. Amsterdam 
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WHAT DO THEY KNOW THAT YOU DON’T? 

Find out. Fill out this coupon (or make a photocopy) and 
mail it today. You’ll receive a dealer pack, filled with details 
on how you can join the ranks of the successful dealers 
listed above—with Instant Software. 
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ADDRESS:____ 

CITY:-STATE:_ZIP:_ 


Instant Software Inc 


^445 

Peterborough, N.H. 03458 603-924-7296 dc -26 
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With these subroutines you will be able to use HeathJZenith-89's terminal functions in Microsoft 

FORTRAN programs. 


Get Control 
Of Your Cursor 

By Joseph Hesse 


I am currently writing several 
pieces of software in Microsoft 
FORTRAN for a Heath/Zenith-89 
microcomputer with the CP/M 
operating system. 

The terminal portion of the H/Z-89 
computer is quite sophisticated and 
can perform many functions such as 
graphics, reverse video, auto-line 
feed on carriage return, and block 
cursor. These functions are activated 
by sending one or more ASCII codes 
to the terminal. For example, if the 
two ASCII characters ESC and E are 
transmitted to the terminal, the 
video screen will be cleared and the 
cursor will appear in the home 
position. 

It seemed, at first, that I would not 
be able to use most of these terminal 
functions in a FORTRAN program, 
since output in FORTRAN is done 
with WRITE and FORMAT state¬ 
ments and these did not seem capable 
of transmitting most non-printing 
ASCII characters. 

As I later realized, I was wrong. 
The following short FORTRAN sub¬ 
routine can be easily used to transmit 
any of the 128 possible ASCII 
characters: 

SUBROUTINE CHR1(Z) 

C ASCII code Z transmitted to terminal. 
INTEGER* 1 Z 
WRITE(5,10) Z 
10 FORMAT( IX, Al) 

RETURN 

END 
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To use the routine, include it, in the 
usual way, after the main program 
and along with any other sub¬ 
programs you may need. 

Suppose, now, that you want to 
send an ASCII code 07 (bell) in the 
main program. The FORTRAN state¬ 
ment CALL CHR1(07) will ring the 
bell in the terminal—CALL CHR1(10) 
will send a line feed, etc. The only 
note of caution is that, unavoidably, a 
carriage return is automatically sent 
after a CHR1 call. This means that 
two consecutive CHR1 calls cannot 
be used, for example, to send the 
escape sequence ESC, E. Fortunately, 
this is not a problem. 

The following three subprograms 
allow more than one ASCII code to be 
transmitted with only a single CALL 
statement. 

Subroutine CHR2(X f Y) 

C X,Y, transmitted to terminal, in that 
order. 

INTEGER* 1 X,Y 
INTEGER*2 Z 
Z = 256*Y + X 
WRITE(5,10) Z 
10 FORMAT! IX, A2) 

RETURN 

END 

Subroutine CHR3 (U,V,W) 

C U,V,W transmitted to terminal, in that 
order. 

INTEGER* 1 U,V,W 
INTEGER*4 Z 

Z = 65536*W + 256*V + U 
WRITER, 10) Z 
10 FORMAT! IX, A3) 


RETURN 

END 

Subroutine CHR4 (U,V,W,X) 

C U,V,W,X transmitted to terminal, in 
that order. 

INTEGER* 1 U,V,W,X 
INTEGERS Z 

Z = 16777216*X + 65536*W + 256*V 
+ U 

WRITE(5,10) Z 
10 FORMAT! IX, A4) 

RETURN 

END 

For example, the FORTRAN state¬ 
ment CALL CHR3(27,120,52) sends 
the ASCII codes 27, 120 and 52 
(ESC,x,4) to my H/Z-89 and changes 
the underline cursor to a flashing 
block cursor. CHR4, which requires 
four arguments, can be used to send a 
three-character escape sequence by 
inserting an ASCII null at the begin¬ 
ning or end. Thus, CALL 
CHR4(0,27,121,52) (null,ESC,y,4) 
changes the block cursor to an 
underline cursor. 

All of the H/Z-89's sophisticated 
terminal functions can be incorporat¬ 
ed in Microsoft FORTRAN programs 
by using one or more of the CHR 
subroutines presented in this article. 
Also, the ideas discussed here should 
work with other FORTRAN compil¬ 
ers and computers. ■ 


Address correspondence to Joseph Hesse, 353 
West Church St., River Falls, WI54022. 











80 COLUMN GRAPHICS 



10 VISMEM: CLEAR 
20 P=160: Q=100 
30 XP=144: XR=1.5*3.1415927 
40 YP=56: YR=1: ZP=64 
50 XF=XR/XP: YF=YP/YR: ZF=XR/ZP 
60 FOR ZI=-Q TO Q-l 
70 IF ZI<-ZP OR ZI>ZP GOTO 150 
80 ZT=ZI*XP/ZP: ZZ=ZI 
90 XL=INT(.5+SQR(XP*XP-ZT*ZT)) 
100 FOR XI=-XL TO XL 
110 XT=SQR(XI*XI+ZT*ZT)*XF: XX=XI 
120 YY=(SIN(XT)+.4*SIN(3*XT))*YF 
130 GOSUB 170 
140 NEXT XI 
150 NEXT ZI 
160 STOP 
170 X1=XX+ZZ+P 
180 Yl=YY-ZZ+Q 

190 GMODE 1: MOVE XI,Yl: WRPIX 
200 IF Yl=0 GOTO 220 
210 GMODE 2: LINE Xl,Yl-l,Xl,0 
220 RETURN 


Corr>,nocior t 


CBfVj The Integrated 

«B3« computer Visible Memory for 

the PET has now been 

redesigned for the new 
m 12” screen 80 column 
and forthcoming 40 

~ l v * «column PET computers 
r W’ * from Commodore. Like 

earlier MTU units, the 
new K-1008-43 package 
W mounts inside the PET 

MH(pPIN§HV case for total protection. 

To make the power and 
flexibility of the 320 by 200 
bit mapped pixel graphics display easily accessible, we have 
designed the Keyword Graphic Program. This adds 45 
graphics commands to Commodore BASIC. If you have been 
waiting for easy to use, high resolution graphics for your 
PET, isn't it time you called MTU? 

K-1008-43M Manual only $10 (credited toward purchase) 
k-1008-43 Complete ready to install package $495 

Mastercharge and Visa accepted 

Write or call today for our full line catalog describing all 
MTU 6502 products, including our high speed 8" Floppy 
Disk Controller for up to 4 megabytes of PET storage. 


The image on the screen was created 
hv the program below. 


1111 Micro Technology Unlimited 

llll 2806 Hillsborough Slreet 
V P O Box 12106 
Raleigh. NC 27605. U S A 
(9191833 1458 


NOW 80 COLUMN PETS CAN HAVE MTU HIGH RESOLUTION GRAPHICS 



Pascal lets you define your types, thus making your programming easier. 


Name That Type 

By William L. Roberts 


P ascal-based languages include a 
feature called the type. When I 
was introduced to Pascal, I was famil¬ 
iar with types as being integer, float¬ 
ing point and so on. But Pascal let me 
supply my own names for these 
types, and even define my own. 

My first reaction was, "Why would 
you want to do such a strange thing?" 
Fve since discovered the power of 
this feature. If you can define your 
own types, you can write programs 
more quickly and maintain them 
more easily. 

First, just what is meant by the type 
of a variable? In a general sense, 
type describes what values a vari¬ 
able can take. Five types are common¬ 
ly used in most computer languages: 
integers, real numbers, characters, 
strings and arrays, and records. 

Numbers 

Integers arc whole numbers (like 1, 
15 or 5,986,256). On most micros, an 
integer can range between -32,768 
and 32,767. 

Real numbers are numbers with 
fractional or decimal parts. They may 
be single precision (six to eight digits 
of accuracy), double precision (up to 
17 digits) or some other value. The 
values that a real number can assume 
are usually in the range consisting of 
the number from —lx 10 14 to - 1 x 
10' 14 , 0, and from 10~ 14 to 10 14 . 

The interesting point is that there is 
a range of numbers right around zero 
that cannot be represented. 
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The most important point is that a 
variable can assume a definite num¬ 
ber of values. While this number may 
be very large, it is definitely finite. 
For example, a real 32-bit number (as 
used in Microsoft BASIC or in IBM 
mainframes) can have any one of 
4,294,967,296 possible values. 

Characters 

Variables of the character type are 
used to hold one character of (usual¬ 
ly) ASCII data, such as the letter A or 
the character +. In most systems, 
characters are limited to letters (up¬ 
per- and lowercase), digits (0 through 
9), a host of punctuation characters 
(!@#$%, etc.) and a group of control 
characters (BEL, STX, etc.). Some 
characters may not have any defined 
meanings or may be unique to a par¬ 
ticular system. 

Strings and Arrays 

String and array types are called 
structured types. They are made up 
of collections of simpler, basic types. 
A string consists of a grouping of one 
or more characters. An array consists 
of one or more elements of any other 
type, such as an array of integers or 
an array of strings. 

A string is of variable length. That 
is, it may be one character long at one 
point, and later ten characters long. 
An array, on the other hand, always 
has a fixed number of elements. If the 
array is originally declared with ten 
elements, it will always have ten ele¬ 


ments. I'm not going to discuss 
strings any further in this article, for 
two reasons. First, Niklaus Wirth did 
not include strings in the original 
definition of Pascal. It's not in the ISO 
or IEEE standards. Second, it is in¬ 
cluded in many implementations, 
but each compiler has its own sys¬ 
tem. So any examples I might give 
might not be valid on your system. 

An array may be an array of arrays. 
A two-dimensional array (A(3,5), for 
example) can be thought of as an ar¬ 
ray of elements each of which is a 
one-dimensional array. The impor¬ 
tant point in an array is that every ele¬ 
ment is of the same type. If A( 1) is an 
integer, A(2) cannot be a string. 

Records 

Records are used in many business 
applications. All languages intended 
for business use, such as COBOL, 
RPG and PL/1, can define records. 
More advanced scientific languages, 
such as ALGOL and Pascal, also have 
record capability. 

The record type is used to define a 
structure consisting of several dif¬ 
ferent types. Each field may be an 
item of any other type, including an 
array or another record. An example 
of a record is a personnel file. A per¬ 
sonnel file can contain such files as 
shown in Table 1. 


Address correspondence to William L. Roberts, 
1433 Coddington Road, Brooktondale, NY 1481 7. 










In a powerful language, records 
and arrays can be mixed in any order. 
An array can be an array of records, 
and a record may have a field that is 
an array (of records if you wish). An 
example, using the personnel record 
in Table 1, would be an array of per¬ 
sonnel files. There would be many 
elements, each consisting of a record 
like the one above. 

Boolean Values 

The types I've mentioned so far are 
probably the most commonly used. 
But Pascal and other modern lan¬ 
guages have added more defined 
types. 

Probably the most widely used is 
the Boolean type. A Boolean variable 
is one that may have two values, true 
or false. Booleans are often used to 
control decisions. If this condition is 
true then do A; if false do B. Or while 
P is true, do X. 

In many languages, Booleans are 
the integers 0 and -1. If a test is 
done, the result is either - 1 or 0. The 
problem is that people are often 
tempted to do arithmetic with the 
Boolean values. This produces a 
meaningless result. What does true 
plus true mean? With some lan¬ 
guages, this will come out to -2. But 
then, when is -2 or 1 or 3 true? 

Many languages say that any inte¬ 
ger that is not 0 will be interpreted as 
true. This is an almost acceptable 
solution, but not quite. If not true is 
false and not false is true, this method 
does not work. Using only the inte¬ 
gers 0 and -1 (hexadecimal FFFF) as 
true and false is okay. Not - 1 is 0 and 
vice versa. All the bits of the integer 
are reversed. But not +1 is - 32767 
(FFFE). If 1 is also true, then not 1 is 
still true (it's not zero). So Boolean 
values should not be used as integers. 
They should be represented by their 
own type, as in Pascal. 

Boolean variables are used to store 


Field Name 

Description 

Name 

Array of characters 

Employee Number 

Integer 

Hourly Wage 

Real Number 

Birth Date 

Record of three in¬ 
tegers, month, day 


and year 

Hours Worked 

Array of seven 
elements, each a real 
number, one for each 
day of the week 

Table 1. Sample personnel file. 


values that are true or false. In the 
personnel record we're building, we 
might want to know whether a per¬ 
son is married or not. So we would 
define a Boolean field for married. It 
will be set to true if the person is mar¬ 
ried, false if not. 

Ordinals 

Ordinals are ordered lists of names. 
The names are constants that are 
given values in the order in which 
they are declared. They are used 
when the values are important only 
in that they are different and in a 
specific order. 

An example of the use of ordinal 
types is a job type field that could be 
added to our personnel record. The 
job type can be welder, mechanic, 
plumber, carpenter or foreman. We 
could say that welder will be repre¬ 
sented by 1, mechanic by 2 and so on. 
But the fact that welder plus 2 equals 
plumber is purely accidental (and 
meaningless). 

A problem occurs when a program¬ 
mer has to work on the program and 
notes that job type is set to 3. He does 
not know what 3 means, and has to 
go look it up. Also, the programmer 
may accidentally assign 53 to a job 
type. What happens then? If we are 
using type integer, the program will 
take this as perfectly reasonable. But 
a language like Pascal will not allow 
this error to happen. The values 
assigned could have just as easily 
been: 

•welder = 5 
•mechanic = 12 
•plumber = 15 
• carpenter = 217 
•foreman = 1297 

The ordinals (mechanic, plumber, 
etc.) can be compared to each other. 
The first one declared is the lowest, 
the second next and so on. In our ex¬ 
ample, welder is less than mechanic, 
mechanic is less than plumber. While 
ordering doesn't make such sense in 
this example, it would make sense 
with a classification such as pay 
scales (apprentice, journeyman, ex¬ 
perienced, master). 

Subranges 

A subrange is a part of an already- 
existing range. Subranges are used to 
limit the allowable values of a vari¬ 
able. For example, our personnel file 
has a field for birthdate. This is a 
record made up of three integers. 
Does setting the month of birth to 29 
have any meaning? Of course not. 


But the program would allow us to do 
it, and not detect the error. 

Finding a bug like this can take a 
long time. However, if we say that 
the month field is a subrange of the 
integers 1-12, the compiler can find 
and prevent range errors. Then, 
when we try to assign 29 to the 
month, we will get an error stop and 
be able to correct it more quickly. 

A subrange can be set up from an 
ordinal range as well as from inte¬ 
gers. For example, we can define a 
type of weekdays which is equal to 
Sun, Mon, Tue, Wed, Thur, Fri, Sat. 
Then we can define a subrange of 
workdays equal to Monday through 
Friday. In Pascal notation, this would 
be written as 

Workdays = (Mon..Fri) 

Sets 

In mathematics, a set is any collec¬ 
tion of items. At times, it is very han¬ 
dy to be able to form sets in pro¬ 
grams. In Pascal a set is declared as a 
set of some basic type. Some exam¬ 
ples would be a set of workdays or a 
set of the integers 1 through 20. The 
first set can contain any of the values 
Mon, Tue, Wed, Thur, or Fri, or no 
value at all. It could not contain Sat. 
The second could contain any of the 
integers 1 through 20, or no integers 
at all. It could not contain 21. 

The elements of a set all have 
something in common. Our person¬ 
nel record may need a set tell¬ 
ing which workdays the employee 
worked overtime. So we would de¬ 
clare a field. 

OvertimeDays = Set of Workdays 

If an employee works overtime on 
say Monday, we would make Mon a 
member of the set OvertimeDays. If 
we wish to know what days the 
employee worked overtime we check 
which days are in the set. The follow¬ 
ing code does this: 

For Day: = Mon to Fri do with Personnel 
Record do 

If Day in OvertimeDays then 
CalculateOvertime (HourlyWage, Hours- 
Worked(Day)); 

User Defined Types 

The power of languages like Pascal 
is that the preceding types can be 
used to declare new types. During 
my description I have been building a 
new type called PersonnelRecord. 
The full description of this record is 
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PersonnelRecord = Record 

Name : Array [1. .10] of Char; 

EmployeeNumber : Integer; 

Hourly Wage : Real; 

BirthDate : Record 
Month : 1. . 12; 

Day : 1. .31; 

Y ear : 0. .81; 
end; 

HoursWorked : Array [WeekDays] of Real; 

Married : Boolean; 

JobHeld : (Welder, Mechanic, Plumber, 

Carpenter, Foreman); 

JobLevel: (Apprentice, Journeyman, Experi¬ 
enced, Master); 

OvertimeDays: Set of (Mon..Fri);); 
end (PersonnelRecord); 10 

This description lets us declare dif¬ 
ferent variables that assume all the 
values that a PersonnelRecord may 
require. I do not have to write out the 
entire definition whenever I want to 
use it. The compiler will remember 
all the details every time. 

Even more important, I can use the 
record without knowing the details. 
For example, I can write a procedure 
to calculate the hours worked in the 


record without knowing anything 
about it except that there is a field 
HoursWorked. The record can be 
passed to various procedures easily. 
When working with the record, you 
work not with a collection of fields 
but with a personnel record. 

Techniques for Using Types 

Several techniques take advantage 
of the type feature in Pascal. Of 
course, the most important is to use 
the feature. 

As I said before, a field in a record 
may be a record or an array. If you 
need a field that must be declared as 
an array or record, you should de¬ 
clare the record as a separate type. 
Then you can use that type record as 
a parameter or variable on its own. 
This allows a lot more freedom of ac¬ 
tion. In my example of the personnel 
record, I could declare the BirthDate 
a little differently. Instead of declar¬ 
ing it as a record, I could declare it as 
a date type. Then I would declare 
Date as: 


Const 

NameSize = 20; 

MonthLimit = 12; 

DayLimit = 31; 

YearLimit = 81; 

Type 

NameLength = 1..NameSize; 

NameString = Array [NameLength] of Char; 

MonthRange = 1 . .MonthLimit; 

DayRange = 1..DayLimit; 

YearRange = 0. .YearLimit; 

Date = Record 

Month : MonthRange; 

Day : DayRange; 

Year : YearRange; 
end {Date}; 

WeekDay = (Sun, Mon, Tue, Wed, Thur, Fri, Sat); 

WorkWeek = Array [WeekDay] of Real; 

JobType = (Welder, Mechanic, Plumber, Carpenter, Foreman); 

JobRank = (Apprentice, Journeyman, Experienced, Master); 

WorkDays = Mon..Fri; 

OvertimeSet = Set of WorkDays; 

PersonnelRecord = Record 
Name : NameString; 

EmployeeNumber : Integer; 

HourlyWage : Real; 

BirthDate : Date; 

HoursWorked : Workweek; 

Married : Boolean; 

JobHeld : JobType; 

JobLever : JobRank; 

OverTimeDays : OvertimeSet; 

DateHired : Date; 
end {PersonnelRecord}; 


Listing 1. 


Date = Record 

Month : 1. . 12; 

Day : 1. .31; 

Year : 0. .81; 
end {Date}; 

Your first reaction to this sugges¬ 
tion may be the same as mine was. 
"Why would I want to do that? It just 
means more writing in what seems to 
be an endless list of declarations." 
The advantage is that when you want 
to declare other date variables you 
already have a working definition. 
And all the variables will have the 
same format. 

For example, you discover you 
want to write a procedure to get the 
birthdate. You could pass the entire 
record as a parameter to the proce¬ 
dure. But then the procedure would 
not be transportable to another pro¬ 
gram. Also, why pass the entire per¬ 
sonnel record when only the data is 
needed. If you pass the entire record 
to get the birthdate, you cannot use 
the same procedure to get the date of 
hire. By declaring the field Date, you 
can write a procedure 


Procedure GetDate (Prompt: String, var 
RetDate : Date); 

and call it twice as 
GetDate ('Enter Birthdate: ', Personnel 
Record.Birthdate); 

GetDate ('Enter Date of Hire: ', 
PersonnelRecord.DateHired); 

Notice that there is one routine to get 
one format of a date. We can do this 
because we have a date data type. 

A good general rule derived from 
the above example is, "Never follow 
colons or the word 'of with anything 
except a type indentifier." This 
means that you never declare a vari¬ 
able as an array, record, set or ordi¬ 
nal. If you are going to use an array, 
record, etc. you first declare them in 
the type section. In records or arrays 
within the type section, this is also 
true. Listing 1 shows the Const and 
Type section for a program that will 
use the personnel record we have 
developed. 

By correctly using the types in 
Pascal, you can simplify program¬ 
ming quite a bit. You do not have to 
worry about the structure of your 
data every time you access it. In¬ 
stead, you can concentrate on your 
problem's solution. The while and if 
statements are used to structure 
code. In the same way, proper use of 
types can be used to structure data. ■ 
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DISK DRIVES 

HARD DISKS AND FLOPPIES FOR YOUR HEATH, RADIO SHACK, OSI, S-100 SYSTEMS 


5V4 DISK DRIVES (MODEL FDD-100-5b) 

SIEMENS 5 V 4 ” drives are single sided, single or double density drives that are designed for years of 
trouble free service. These are the flippy models which other companies charge 1 5 to 30 dollars more 
for. The 5Vi” is the exact same one used in the HEATH systems, but check our price! $250.00ea 

80 TRACK - DOUBLE SIDED SVi” 

A new product from SIEMENS. This beauty is a new entry to the Floppy market. Get up to 800K 
Bytes storage on a 5V4” diskette. Model #FDD-221-5. NOW-$350. ea. 


8” FLOPPY DISK DRIVES (MODEL FDD-100-8d) 

SIEMENS 8” drives are single sided, single or double density with simple power requirements. -1-24 and 
+5 VDC. It has automatic diskette ejection and a fail safe interlock that prevents the door from closing on 
a partially inserted diskette. The track to track time is as fast as 3ms. These drives are completely 
compatible with your MOD II, OSI, and many other systems. $360.00ea 


ATTENTION HEATH H-88, 89 OWNERS 

HEATH owners, we now have the CDR controller card that allows you to use our 
8" drives on the H-88 or H-89 computers! You may mix any combination of 8” or 
5 V 4’’drives and also change your system to soft sectored formatting! Mix any 
combo single sided, double sided, single density or double density. We even 
include the zero origin prom. As a special offer we are giving you ALL 
necessary components with this system, even the patch for C/PM! 

A complete dual 8" system for the H-88 or H-89..shipping incl.. $1500.00 

Dual 5 V 4 ” 40 track system with controller $1100. Dual 5V4 n 80 track system with controller 



CONTROLLER ONLY 

$475.00 


$1395. 


WINCHESTER TECHNOLOGY HARD DISK 

5 MB hard disk systems for your HEATH H-88, H89, Radio Shack, MOD II, S-100 
systems. You get a SW' 5mb formatted hard disk, power supply, cabinet, all 
connecting and interface cables, interface and boot loader. Most of all it’s all 
preassembled tested burned in and ready to run! and as an added bonus we’ll 
include a real time clock with date. Call or write for details, 10mb available now. 
This system is designed from the ground up and built of only commercial grade 
components. Price is just.5MB LIST PRICE $3750.-NOW $2499. 



8 ”SYSTEM PACKAGES 

One or two 8” SIEMENS drives with cabinet (choice of vertical or horizontal) power supply, all power 
connections, manuals and fan. A beautifully functional package built only of the best grade components. 
Availablefullyassembledand tested for $100.00 more. 

Single 8” drive in dual cabinet. (data cables extra) $665.00 

Dual drive package. (data cables extra) $995 


PACKAGE DEAL 80 TRACK 5Vi” 

1 dual sided 80 track drive on case with power supply) $395. Two 80 track double sided on one enclosure) $795. 


5V4” WITH CASE AND POWER 

Our 5 Vi” drives are also available in system packages. One 5 V 4 ” flippy in case 

with power supply tested.$295.00 

2 drives in dual case.$595.00 



CONNECTORS AND CABLES 

Power Connectors 8".$ 3.50 set 

Power Connectors 5’A". 1.50 ea 

Edge Cards 8” or 5%". 10.00 ea 

Ribbon Cable. 1.50 ft 

CP-206 dual 8" supply.100.00 ea 

Maintenance manuals. 13.00 ea 

Custom made data cables. Call 

Spare parts for SIEMENS drives. Call with your requirements. 


PAYMENT POLICY 

We accept Mastercard. Visa, personal checks. MO. COD with PRIOR PERMISSION 
ONLY. (CASH will be required). We reserve the right to wait 10 working days for 
personal checks to clear your bank before we ship. Shipping charges MUST be 
included or your order will be delayed. All charges are standard UPS rates plus 
insurance. NJ residents must add 5% sales tax no exceptions. 


PRICES & SPECIFICATIONS 
SUBJECT TO CHANGE 


quantity discounts available, dealer inquiries invited • some of the 8” packages require minor assembly 


FLOPPY DISKSERVICES, INC 


^ 191 


C.N.521 2 
PRINCETON, NEW JERSEY 08540 


PHONE INQUIRIES WELCOME 


9AM to 5PM (ET) 
609-771-0374 


MOD ll. CP/M are trademarks of Tandy and Digital Research respectively. 


^See List of Advertisers on page 162 
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The test results are in: 68XX systems best Z-80, when it comes to disk operating systems. 


68XX Secrets 

By Peter A. Stark 


A few months ago our school got 
some new microcomputers 
which use the Z-80 processor and the 
CP/M operating system. After read¬ 
ing all the manuals and briefly using 
this system, I've come to the conclu¬ 
sion that we 68XX users have it better. 

There is no doubt that CP/M is a 
popular operating system, but it 
seems to offer little that either Flex or 
SSB DOS does not also have, and of¬ 
ten in ways that are easier to use. 

Benchmarks 

The matter of speed was most in¬ 
teresting. The gentleman who deliv¬ 
ered the new systems (some North 
Star computers using Z-80 processors 
and some Apple II computers with 
Z-80 Softcards—a plug-in CPU board 
that allows the Apple to switch from 
its 6502 processor to the Z-80A so it 
can run CP/M) ran a simple BASIC 
program as a benchmark to show us 
how fast the new systems were. 

I couldn't resist the challenge. Just 
out of curiosity, I ran the same pro¬ 
gram (see Listing 1) for him on an 
SWTP 6800 system using TSC Ex¬ 
tended BASIC. The results were: 

Apple II (Z-80A at 2 MHz), with Microsoft BA¬ 
SIC—40 seconds. 

North Star (Z-80 at 4 MHz), with Microsoft BA¬ 
SIC—20 seconds. 

SWTP (6800 at 0.9 MHz), with TSC Extended 
BASIC—17 seconds. 


10 FOR 17. = 1 TO 100 
20 FOR J7. = 1 TO 300 
30 NEXT J7. 

40 NEXT 17. 

Listing 1. The two-loop benchmark program. 


While this may not exactly be a fair 
test—Microsoft BASIC is written in 
8080 machine language and does not 
use the full power of the Z-80—the 
6800 was also not running at its top 
speed. Since a 6800 can run at 2 MHz, 
it would have taken less than eight 
seconds at that speed. 

As a result of that experiment, I be¬ 
gan wondering how other 6800 and 
6809 software might have done on 
the same job. Essentially, the pro¬ 
gram of Listing 1 consists of two sim¬ 
ple nested loops. The inner loop re¬ 
peats itself 30,000 times. Both loop 
counters were integers (as signified by 
the percent signs), which, of course, 
tended to speed up the program by a 
factor of two or three. I therefore lim¬ 
ited my tests to that software which 
permitted integer arithmetic (see 
Table 1). 

Table 1 is arranged according to 
run times, with the fastest at the top 
and the slowest at the bottom. As you 
might expect, assembly language 
ranks at the top, followed by compil¬ 
ers and then interpreters. (Since dif¬ 
ferent languages were being com¬ 
pared, the programs had to be rewrit¬ 
ten to fit the language system.) 

The different languages in Table 1 
are compared on characteristics other 
than just run time. Also listed are the 
amount of memory required for the 
program and the time needed for as¬ 
sembly, compilation or loading. These 
times obviously depend on the disk- 
operating system, but they do give a 
rough idea of the time required. Also 
included in the assembly or compila¬ 
tion time is the printout of the pro¬ 
gram at 1200 bits per second (bps); 
subtract about five seconds from 
each time if you want to calculate the 


time without a printout. In each case, 
however, I did not include the time to 
write or type in the program itself; I 
started timing when the program was 
on the disk and ready to run. 

The three assemblers listed at the 
top are all quite popular, and include 
the TSC 6800 and 6809 assemblers, as 
well as Percom's 6800 assembler. Be¬ 
tween them they cover most users of 
SWTP, SSB and Percom disk systems. 
I did not make any attempt to include 
tape-based assemblers since the time 
is so dependent on tape speed. In gen¬ 
eral, all three assemblers require a to¬ 
tal of 20 to 30 seconds to assemble the 
program and then load the resulting 
machine-language program into mem¬ 
ory for execution (though the loading 
is not done by the assembler itself). 

Obviously both 6800 assemblers 
produced the same machine-language 
program from the same source pro¬ 
gram so both programs were 38 bytes 
long; the 6809 program was three 
bytes longer because three of the in¬ 
structions each required an extra 
byte. See Listings 2 and 3 for the actual 
6800 and 6809 programs, respective¬ 
ly. All the listings include all DOS and 
other commands needed to get from a 
complete, entered source program to 
the final run. Run time in all three 
cases was about one-half second. 

Following the assemblers, five 
compilers are rated. The compilers 
can be divided into two groups. The 
A/BASIC (see Listings 4 and 5) and 
SPL/M compilers (see Listing 6) pro¬ 
duced relatively short programs, took 


Peter A. Stark, PO Box 209, Mt. Kisco, NY 10549. 
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from 17 to 30 seconds to compile and 
had run times of one second. The oth¬ 
er compilers, STRUBAL+ and FOR¬ 
TRAN (see Listings 7 and 8), both had 
very long object programs, took 
much longer to compile, needed a 
long link editing process and took 
seven seconds to run. 

Finally, we rated the interpreters. 
We can see that they had the longest 
run times but the shortest total times, 
although they require the most mem¬ 
ory. The total times are obviously less 
since no extra assembly, compilation, 
editing or loading is required—with 
an interpreter you simply type RUN, 
and away it goes. This explains why 
an interpreted BASIC is the quickest 
way to run many programs, even 
though a compiler can produce short¬ 
er run times. 

Also interesting is the fact that 
A/BASIC and TSC BASIC interpreted 
programs are almost as fast as the 
FORTRAN and STRUBAL-f com¬ 
piled programs. The A/BASIC inter¬ 
preter only provides integer capability 
since it is intended for debugging pro¬ 
grams prior to their being compiled 
with the A/BASIC compiler; hence the 
interpreter is not very well known or 
widely used. The TSC BASIC inter¬ 
preter is much more capable, and 
hence its run time should be longer. 

Run-Time Package 

Most compilers don't translate 
source code directly into straight ma¬ 
chine-language code. There are some 
interesting differences between the 
6800 compilers in this area. 

Look, for example, at Table 1. 
SPL/M code is roughly 2Vi times as 
long as the pure assembly language, 
and its run time is about twice as 
long; hence most of its code is prob¬ 
ably used. A/BASIC's code is about 
13 times as long as assembly lan¬ 
guage, yet it too only takes about 
twice as long to run as assembly lan¬ 
guage. Much of that extra code is 
either not used at all, or else is used 
only a few times. 

FORTRAN and STRUBAL + are 
even worse. Their total program code 
is almost 150 times longer than assem¬ 
bly language, but their run times are 
only 15 times longer. Again, the con¬ 
clusion is that a lot of this extra code 
is either used seldom, or not at all. 

This extra code is generally a "run¬ 
time package" consisting of subrou¬ 
tines that are called by the main pro¬ 
gram. 6800 programmers who use as¬ 
sembly language already use a run¬ 
time package each time they use IN- 


EEE or OUTEEE subroutines in the 
monitor. The subroutines inside the 
monitor are, of course, very basic; 
many compilers use a much more so¬ 
phisticated set of subroutines, and in 
some cases some of these subroutines 
may even interpret parts of the source 
code. 

For example, many FORTRAN sys¬ 
tems do not translate I/O and FOR¬ 
MAT statements; they carry them 
along and use a run-time subroutine 
to interpret and execute them when 
the program is run. 

As another example, Pascal compil¬ 
ers translate into an intermediate lan¬ 
guage called p-code, which is then in¬ 
terpreted during execution. An exten¬ 
sive run-time package or interpreter 
is required for even short programs. 


Software Dynamics' BASIC, SSB 
FORTRAN and Hemenway's STRU¬ 
BAL + translate into a relocatable 
program that consists largely of calls 
to subroutines. A program called a 
linkage editor then combines this 
code with the run-time package to 
make a usable program. The linkage 
editor can also relocate both the pro¬ 
gram and the run-time package, so 
that all the parts of the final package 
form a single block, rather than being 
spread around in memory. This is 
necessary since the writer of the orig¬ 
inal run-time package had no idea 
what programs it would be used with 
and was not able to assign final ad¬ 
dresses to each routine. It is the job of 
the linkage editor to relocate every¬ 
thing so it will work together. 


♦++ASMB PROG PROG.CMD +GS 







NAM 


LOOPTEST 


E07E 




PDATA 

EQU 


♦E07E 


E0E3 




MONITR 

EQU 


♦E0E3 


OlOO 





ORG 


♦0100 


0100 

CE 

01 

1A 

START 

LDX 


#MESG1 


0103 

BD 

EO 

7E 


JSR 


PDATA 

PRINT ’ START’ 

0106 

C6 

64 



LDA 

B 

#100 


0108 

CE 

01 

2C 

0L00P 

LDX 


#300 


01 OB 

09 



I LOOP 

DEX 



DECREMENT INNER COUNTER 

OlOC 

26 

FD 



BNE 


I LOOP 

REPEAT UNTIL DONE 

010E 

5A 




DEC 

B 


DECREMENT OUTER COUNTER 

01 OF 

26 

F7 



BNE 


OLOOP 

REPEAT UNTIL DONE 

0111 

CE 

01 

21 


LDX 


#MESG2 


0114 

BD 

EO 

7E 


JSR 


PDATA 

PRINT ’DONE’ 

0117 

7E 

EO 

E3 


JMP 


MONITR 


011A 

53 



MESG1 

FCC 


* START ’ 


0120 

04 




FCB 


4 


0121 

44 



MESG2 

FCC 


'DONE' 


0125 

04 




FCB 


4 







END 


START 



NO ERROR(S) DETECTED 

+++PROG 
START DONE 

* 

Listing 2. Assembly-language program using the 6800 TSC assembler. 


+++ASMB PROG PROG.CMD +GS 




F80C 

PDATA 

EQU 

♦F80C 




F814 

MONITR 

EQU 

♦F814 


0100 




ORG 

♦0100 


0100 

8E 

01 ID 

START 

LDX 

#MESG1 


0103 

AD 

9F F80C 


JSR 

l PDATAD 

PRINT ’START’ 

0107 

C6 

64 


LDAB 

#100 


0109 

8E 

012C 

OLOOP 

LDX 

#300 


OlOC 

30 

IF 

I LOOP 

DEX 


DECREMENT INNER COUNTER- 

010E 

26 

FC 


BNE 

I LOOP 

REPEAT UNTIL DONE 

0110 

5A 



DECB 


DECREMENT OUTER COUNTER 

011 1 

26 

F6 


BNE 

OLOOP 

REPEAT UNTIL DONE 

0113 

8E 

0124 


LDX 

#MESG2 


0116 

AD 

9F FBOC 


JSR 

£PDATA3 

PRINT ’DONE’ 

Oil A 

7E 

F814 


JMP 

MONITR 


01 ID 

53 

54 41 52 

MESG1 

FCC 

’START ’ 


0123 

04 



FCB 

4 


0124 

44 

4F 4E 45 

MESG2 

FCC 

’DONE’ 


0128 

04 



FCB 

4 






END 

START 



0 ERROR<S) DETECTED 


+++PROG 
START DONE 

* 

Listing 3. Assembly-language program using the TSC 6809 assembler. 
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Ideally, the linkage editor should 
be able to pick out of the run-time 
package only those subroutines actu¬ 
ally needed by the program. For ex¬ 
ample, the benchmark program does 
not use sines and cosines, so those 
routines should not be included by 
the linkage editor when it makes up 
the complete package. Due to the 
large size of the complete FORTRAN 
or STRUBAL+ program, there is a 
strong suspicion that there are many 
routines which have been included 
by the linkage editor but never used; 
this is substantiated by the fact that 
the run time is not proportionately 
longer than that of assembly language. 

A7BASIC and SPL/M also use sub¬ 
routines for various jobs, but these 
are combined with the translated code 
directly during compilation—so that 
no separate linkage editor is needed— 
and are not as obvious. The code for 
SPL/M subroutines (actually called 
procedures) is provided in the manu¬ 
al, and could also be easily changed 
to fit particular circumstances. (In the 
sample program in Listing 6, no run¬ 
time package was used since I includ¬ 
ed a PRINT procedure directly in the 
program. Normally, this and other 


Time in Seconds 


Language 

Type 

Source 

CPU 

Size 

bytes 

Assy/ 

Compile 

Link 

Edit 

Load 

Run 

Total 

Notes 

Assembly 

Assy 

TSC 

6809 

41 

29 

_ 

4 

<1/2 

33 


Assembly 

Assy 

Percom 

6800 

38 

10 

— 

10 

1/2 

20 


Assembly 

Assy 

TSC 

6800 

38 

25 

- 

3 

1/2 

28 


A/BASIC 

Comp 

Microware 

6800 

528 

17 

— 

8 

1 

26 

id 

A/BASIC 

Comp 

Microware 

6800 

491 

25 

- 

5 

1 

31 

|2| 

SPL/M 

Comp 

Programma 

6800 

100 

30 

— 

3 

1 

34 


FORTRAN 

Comp 

SSB 

6800 

5.5K 

90 

130 

9 

7 

236 


STRUBAL + 

Comp 

Hemenway 

6800 

5.5K 

140 

240 

5 

7 

392 


A/BASIC 

Int 

Microware 

6800 

8K 

— 

— 

— 

9 

9 


ExtBASIC 

Int 

TSC 

6809 

19K 

— 

— 

— 

10 

10 


ExtBASIC 

Int 

TSC 

6800 

19K 

— 

— 

— 

17 

17 


BASIC 

Int 

Microsoft 

Z-80 


— 

— 

— 

20 

20 

(3) 

BASIC 

Int 

Microsoft 

Z-80 


— 

— 

— 

40 

40 

(4) 


Table 1. Benchmark results on the program in Listing 1. All 6800 timings are at 0.9 MHz clock 
speed. All 6809 timings are at 1.0 MHz. Sizes include the program and data areas; for compilers 
they also include the run-time package, and for interpreters they include the interpreter code. 


Notes: 

(1) Cassette version modified for Percom disk system 

(2) Flex version of A/BASIC 

(3) Z-80 at 4 MHz on a North Star computer 

(4) Z*80 at 2 MHz on an Apple II with a Z-80 Softcard 

Abbreviations: 

Assy = assembler, Comp = compiler, Int = interpreter 


BUY of the YEAR!!! 

Parallel, TTL Input WORD PROCESSOR 
I/O “Selectric”® TYPEWRITER/PRINTER 

The manufacturer put 'em into storage to 
depreciate 'em... Now they re FIN ALL Y 
AVAILABLE " Removed from workin g 
systems , these fantastic machines have 
built-in driver and decoder circuitry and 
take TTL level. 6-bit character, plus 4-bit 
function input signals Easily driven by 
most any micro . Use as a typewriter (with 
minor repeat' circuitry) or as a KSR 10 
printer or both. Requires 115. 60Hz for type¬ 
writer motor. 5 VDC for TTL and 24 I /DC for solenoids Table top " style case. Each 
"Selectric I/O machine is complete and in operational condition !) ncludes schematics 
data. case, platen and ribbon (Type element not included) 

New Type Element.*21.00ea. I/O Selectric. *399.00ea. 

Add S20 for Packaging and Handling - Pay Shipping on Delivery 

WORD PROCESSOR CPU ASSEMBLY 




We Offer New and Used FLOPPY 
DRIVES, DISK DRIVES. PRINTERS. 

« MORE at BARGAIN PRICES!!! 
Ask for our Latest Flyer Listing NOW! 


Linked to and used with the above machine, this unit 
completes a system which originally sold for over 
S3000.00 each! Features include: standard cassette 
deck, auto centering, auto repeat, auto underline, 
suppressed notations, record playback, auto 
merge, editing, margin adjusting and much, much 
more Parts include tape or 'mag" card deck, 
cabinet, fans power supply, mother board, 
connectors, cables. LEDS and more. Worth much 
more than our price for the parts alone Includes 
schematics and data Tested and functional 

Only *199.00.. 

Add S20 for Pkg. and Handling - Pay Shipping on Delivery 

Additional Cassette or Mag’ Card Ass'bly 

Add-on package includes everything you need to 
add on the second deck. Easy to retrofit 

Only *1 9 9.00ea. 

New. Unused Cassettes or Mag' Cards 

For above Word Processor 


Tape Cassette *7.99eB., 10/*69.00 

Mag Card *2.49ea., 1 0/*1 9.00 


Computers, 
Peripherals, 
Unlimited! * 


^110 


WAREHOUSE: 

18 Granite St.. Haverhill. Mass. 01830 
MAIL OROER: 

Bo* 204 Newton. N H. 03858 
TELEPHONE ORDERS: 

617 / 372-8637 

-Sorry. No Collect Calls m 

j MaslorCh.vqe A VISA Accepted 


MICROSTAT™ Release 2.0 

NE^ e i 

nfltn*''' J ust some the new features of Microstat Rel. 2.0 in- 
elude: new programs for moments about the mean, skewness, 
kurtosis and stepwise multiple regression, longer file names, faster 
sort routine, the ability to declare each data file's numeric precision 
and drive location plus an expanded user's manual with new appendi¬ 
ces for the equations and file structures used in Microstat. Also 
included is a Data Management Subsystem for file maintenance (edit, 
list, destroy, augment, sort, rank-order, move and merge) plus trans¬ 
formations (add, subtract, multiply, divide, reciprocal, log, natural log 
and antilog, exponentiation and linear) that allow you to create new 
variables from existing variables. 


After file creation with DMS, programs for analysis include: Descrip¬ 
tive statistics. Hypothesis testing (mean and proportion), ANOVA 
(one-way, tvyo-way, and random blocks), Scatterplots, Frequency 
distributions. Correlation analysis, Simple, Multiple and Stepwise 
Multiple Regression (including files larger than available memory), 
Time series, 11 Nonparametric tests, 8 Probability distributions, 
Crosstabs and Chi-square, Combinations, Permutations and Factor¬ 
ials (up to one million factorial). All program output is neatly formatted 
for easy use. 


The price for Microstat Rel. 2.0 is $295.00 and the user's manual is 
available for $25.00 (credited towards purchase) and includes sample 
printouts with file labies that reference standard statistical texts and 
journals so you can compare the results from Microstat to those 
produced on much larger systems. Compare Microstat to any other 
package on the market and we think you'll agree that Microstat is the 
best at any price. 


ECOSOFT, INC. ^82 

P.O. BOX 68602 
INDIANAPOLIS, IN 46268-0602 
(317) 283-8883 
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100% Compatible 


Model III Disks 


Complete Business 
System includes: 
48K TRS-80™ Model 
III, Disk III™ 2 Drive 
System, TRSDOS 
and Manual. 


$1882 


DISK III Single 
drive assy $599.00 
DISK III Two 
drive assy 864.00 

DISK III Assy 
w/out drives 435.00 
TRSDOS™ & 

Manual 21.90 

External drives 


(3 & 4) 


299.00 


DISK III singledriveassembly includes: one40track 
5Vi" double density drive, power supply, controller, 
mounting hardware, and applicable cables. 


IMMEDIATE DELIVERY - 

WINCHESTER HARD 

Integral Winchester 
Business system includes: 

48K Model III, LDOS 
Disk III™, 6.3 MEG 
HARD DISK SYSTEM. 


COMPARE AND SAVE 

DISK MODEL III 


$4995 


MOD III Options: 

9.5 MEG HD (internal) 
80 tk 1 side f loppy 
80 tk 2side floppy 


add $500.00 
add $120.00 
add $240.00 


$2895 

6.3 MEGABYTE WINCHESTER 
HARD DISK SUBSYSTEM 
With chassis, PS, LDOS™. 

9.5 MEG $3395.00 

Winchester Subsystem Options: 

2x6.3 Meg drives 4495.00 

2 x 9.5 Meg drives 5495.00 


Peripherals 

Epson MX-80 
Epson MX-80 FT 
Epson MX-100 
Centronics 739 
Starwriter25 (P) 
RS-232 

Lexicon modem 


500.00 

615.00 

800.00 

700.00 

1395.00 

95.00 

105.00 


MODEL l/lll 
EXTERNAL DRIVE 
W/PS & ENC 

Fully Compatible 
120 day warranty 
Easy installation 
80 tk or 2 sided 
80 tk & 2 sided 


$275 


$419.00 

549.00 


IF YOU DON'T SEE IT ADVERTISED CALL US AND ASK FOR IT. 

PUBLISHED PRICES REFLECT CASH DISCOUNT. 

ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

TRS-80 and TRSDOS are trademarks of Tandy Corp. 

DISK III is a trademark of VR Data Corp. Dealership available. 

Phone toll free 800-345-8102 

• in PA 215-461-5300 Cable address “VRDATA” • TELEX 


OTHER PRODUCTS 

SUPERBRAIN 64K 
PARALLEL PORT — 
SUPERBRAIN 
DISK & MYSTERIES 
BASIC & MYSTERIES 
NEC Ribbons (min. 6) 

Epson Ribbons 
NEW— 

LDOS Operating 
System 
COMING SOON!! 

Internal MODEM for MOD III 


2990.00 

99.95 

22.50 

29.95 
5.95 

12.50 


149.00 


VR Data Corporation 

777 Henderson Boulevard • Folcroft, PA 19032 


^See List of Advertisers on page 162 
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procedures would be read from a sep¬ 
arate source file and included as part 
of the program. Programma supplies 
run-time routines for normal console 
I/O, as well as disk I/O via the Flex 
disk-operating system.) 

This raises an interesting point. 
Many software producers are secre¬ 


tive about their products, and prefer 
to distribute their programs in com¬ 
piled form (less source code) so that 
customers cannot modify, copy or 
even fix the programs they have 
bought. But a program compiled with 
a compiler requiring an extensive 
run-time package will not run with¬ 


out it; the run-time routines must be 
supplied with the software. Several 
compiler manufacturers charge a 
royalty for this. Obviously, in this 
case a compiler that either has no 
run-time package at all or whose run¬ 
time package can be distributed with¬ 
out charge is preferable. 

There are two exceptions to this: 
A/BASIC and SPL/M. SPL/M subrou¬ 
tines are listed in the manual, and 
some rewriting of these would result 
in a run-time package (small as it is) 
that would be entirely your own. On 
the other hand, Microware advertises 
that A/BASIC has no run-time pack¬ 
age (which is not strictly true), and 
obviously does not lay any claim on 
distribution of it. 

In the case of Lucidata and Soft¬ 
ware Dynamics, there is a charge for 
run-time distribution. This is an item 
that should be investigated by each 
potential user. 

Run Time 

As Table 1 shows, there is a wide 
variation in run times between the 
various compilers. SPL/M and A/BA¬ 
SIC take roughly twice as long to run 
as the assembly code; the others take 


>COMPILE 


SOURCE FILE?1200 
OBJECT FILE?1210 


PG 001 


A/BASIC l.OC 


1000 00010 ORG = $0100 s REM PROGRAM ORIGIN 
0100 00020 BASE = $0030 : REM DATA ORIGIN 
0100 00030 PRINT "START" 

0117 00040 FOR 1=1 TO 100 
0125 00050 FOR J=1 TO 300 
0134 00060 NEXT J 
014E 00070 NEXT I 
0168 00080 PRINT "DONE" 

017E 00110 STOP 
0181 00120 END 
LST SEC=213 
ERRORS 000 
VAR LEN $0089 
PGM LEN $016E 
PGM END $026D 

Listing 4. A/BASIC compiled program using the A/BASIC cassette compiler patched for a Per- 
com disk system. 


DISK DRIVE WOES? 

PRINTER INTERACTION? 

MEMORY LOSS? 

ERRATIC OPERATION? 

Don’t ^ ,so.. 

Blame The 
Software! — • 

Power Line Spikes, Surges & yr ISO-2 

Hash could be the culprit! Pat #4 - 259 - 705 

Floppies, printers, memory & processor often interact! Our 
patented ISOLATORS eliminate equipment interaction AND curb 
damaging Power Line Spikes, Surges and Hash. Guaranteed! 

• ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; integral 

Surge/Spike Suppression; 1875 W Maximum load, 1 KW load 
any socket.$69.95 

• ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks; (6 

sockets total); integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank.$69.95 

• SUPER ISOLATOR (ISO-3) similar to ISO-1 except double 

isolation & Suppression.$104.95 

• SUPER ISOLATOR (ISO-11) similar to ISO-2 except double 

isolation & Suppression.$104.95 

• MAGNUM ISOLATOR (ISO-17) 4 Quad Isolated sockets; For 

ULTRA SENSITIVE Systems .$181.95 

• CIRCUIT BREAKER, any model (Add-CB).Add $9.00 

• CKT BRKR/SWITCH/PILOT (-CBS).Add $17.00 

AT YOUR MasterCard, Visa, American Express 

DEALERS ORDER TOLL FREE 1-800-225-4876 

_(except AK, HI, PR & Canada) 


Electronic Specialists, Inc. *" 93 

171 South Main Street. Natick. Mass. 01760 

Technical & Non-800: 1-617-655-1532 


MBC SYSTEMS INC. (203) 342-2747 


COMPUTERS 

NORTH STAR 

♦ADVANTAGE 64K-QD.$3550 

HRZ-2-64K-DD-ASM.$CALL 

HRZ-2-64K-QD-ASM.$CALL 

HEWLETT-PACKARD 

HP-85A.$2795 

HP-83 A.$CALL 

ZENITH Z-89 ALL-IN-ONE-COMPUTER...$2275 

ATARI 800 16K.$ 759 

400 16K.$ 345 

COMMODORE BUSINESS MACHINES 

8032 LARGE 80 COLUMN SCREEN.$CALL 

CBM, PET COMPUTER 32K LIMITED TIME & QUANITY.$ f#75 

8050 DUAL FLOPPY DRIVE 1 MEG STORAGE.$CALL 

INTERTEC SUPERBRAIN 64K-DD.$2775 


PRINTERS 

DIABLO 630 LETTER QUALITY DAISY WHEEL PRINTER.$CALL 

NEC 7710/7730 LETTER QUALITY PRINTER.$CALL 

C.ITOH LETTER QUALITY PRINTER.$1499 

OLYMPIA ES-100 TYPEWRITER/PRINTER ALL INTERFACES AVAILABLE-$1250 

IDS PAPER TIGER 445G.$CALL 

460G.$CALL 

560G 132 COLUMN 15" PAPER.$1150 

ANADEX 9500/9501 132 COLUMN 15" PAPER.$1290 

EPSON MX-80 WITH FRICTION ATTACHMENT.$CALL 

MX-70.$ 395 

MX-100 132 COLUMN,15" PAPER,FRICTION & TRACTOR.$CALL 

OKIDATA MICROLINE 80.$ 375 

MICROLINE 83 132 COLUMN,15"PAPER,BI-DIRECTIONAL.$ 750 

VERBATIM DISKETTS 

525-01/10/16 (10 PER BOX).$24.50 

550-01/10/16 (10 PER BOX).$37.50 


TERMINALS 


TELEVIDEO 920C.$ 850 

950.$1050 

ZENITH Z19.$ 820 

INTERTUBE III OR EMULATOR.$ 725 

ZENITH 12" GREEN MONITOR.$ 139 

LEEDEX/AMDEK 100 GREEN MONITOR.$ 165 


ABOVE ITEMS MAY BE ORDERED BY MAIL OR PHONE. VISA AND MASTER CHARGE 
FACTORY SEALED,MANUFACTURERS WARRANTY. PRICES ARE SUBJECT TO CHANGE 


Multi-Business Computer Systems Inc. 

28 MARLBOROUGH STREET 
PORTLAND, CONN. 06480 

M-F 9-6 SAT. 9:30-3:00 


12031342-2747 

TWX 710 428-6345 
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MEET THE MTI FAMILY OF 
LOW COST COMPUTERS 


• IMMEDIATE 
AVAILABILITY 

• CPM OPTION 

• GREAT DISK 
STORAGE 

• MODEL III 
COMPATIBILITY 



• WINCHESTER • 4 Mhz 
HARD DISK OPERATION 


• 90 DAY 
WARRANTY 

• LOCAL DEALER 
SERVICE 

• 1 YR. EXT. 
WARANTEE AVAIL. 


MOD III PLUS/140 
We have taken the basic 16K 
Model III expanded the memory 
to 48K and added our MTI Double 
Density. Dual Disk Drive System. 
System is fully compatible with 
Radio Shack DOS and peripherals. 

FROM S1998. 


MOD 111/240 

Same as the MOD III PLUS/140 
but has double storage capacity, 
and 2 dual headed 40 track 
drives. 

$2449. 

CP/M-80: Option to run CP/M 2.2. 
with 80x24 video board for word 
processing and many other 
applications. 

$ 849. 


MOD 111/280 

Has 1.5 megabytes of storage 
and utilizes 2 dual headed 80 
track double density disk drives 
with DOS plus 3.3. 

$2799. 

4 Mhz Speed-up enhancement 
Doubles the processor speed of the 
Mod III 140. 240. or 280 systems, 
when used with the DOS plus 
operating system. 

$149. 


MOD lll/WINCHESTER 
Our largest business computer 
system. 5.7 megabytes of 
storage. Includes a 5 megabyte 
Winchester hard disk drive and 
80 track dual head disk drive 
used as back up and for con¬ 
ventional floppy disk operation. 
$5399. 


MTI AUTHORIZED SALES AND SERVICE CENTERS 


Anchorage. AK 

(907) 333-8322 

Northridge. CA 

(213)886-9200 

Mary Esther. FL 

(904) 243-5793 

Raleigh. NC 

(919) 

755-1175 

Rogers. AR 

(501) 636-9168 

Pacheco. CA 

(415) 689-2260 

Panama City. FL 

(904) 769-5887 

Grand Forks. ND 

(701) 

772-7848 

Mesa. AZ 

(602) 833-8949 

Port Hueneme. CA 

(805)985-2329 

Tampa. FL 

(813) 247-6023 

West Milford. NJ 

(201) 

728-8080 

Phoenix. AZ 

(602)244-9739 

Redondo Beach. CA 

(213)370-5556 

Norcross. GA 

(404) 449-8982 

Las Vegas. NV 

(702) 

870-4138 

Sierra Vista. AZ 

(602)458-2479 

Riverside, CA. 

(714)781-6361 

Blackfoot. ID 

(208)785-1497 

Jericho. NY 

(516) 

333-2266 

Tempe. AZ 

(602)831-5376 

San Jose. CA 

(408)946-1265 

Belleville. IL 

(618) 277-2354 

New Rochelle. NY 

(914) 

235-4444 

Tucson. AZ 

(602) 323-9391 

San Diego. CA 

(714)275-4243 

Collinsville. IL 

(618) 345-5068 

Syracore. NY 

(315) 

487-5000 

Anaheim. CA 

(714)773-0240 

Vallejo. CA 

(707) 554-4933 

Oak Park. IL 

(312) 386-3323 

Troy. NY 

(518) 

273-8411 

Costa Mesa. CA 

(714) 968-4076 

Walnut. CA 

(714) 594-9760 

Shreveport. LA 

(318) 865-7189 

White Plains. NY 

(914) 

761-9283 

Covina. CA 

(213) 332-4088 

Westlake Village. CA 

(213) 706-0333 

Shawnee. KS 

(913) 631-2029 

Portland. OR 

(503) 

668-8666 

Goleta. CA 

(805)967-7628 

Grand Junction. CO 

(303)434-3616 

Minneapolis. MN 

(612) 427-5783 

Tulsa. OK 

(918) 

836-9503 

Huntington Beach. CA 

(714)842-1348 

Groton. CT 

(203) 445-5166 

Camerson. MO 

(816) 632-6528 

Dallas. TX 

(214) 

698-9995 

Lancaster. CA 

(805)942-5747 

Wilmington. DE 

(302) 762-0227 

Joplin. MO 

(417)782-0880 

San Angelo. TX 

(915) 

658-3781 

Montclair. CA . 

(714)626-4813 

Hollywood. FL 

(303)981-1011 

Missoula. MT 

(406) 549-9715 

Cheyenne. WY 

(307) 

632-9132 



Call or write for free brochure: 

U S. PRICES. F O B SANTA ANA 
CALIFORNIA AND MAY VARY BY AREA. 

CP M is a registered trademark of Digital 
Research.Inc 


MICROCOMPUTER TECHNOLOGY INC. ^219 

3304 W. MACARTHUR. SANTA ANA. CA 92704 
(714) 979-9923 • TWX 910-595-1902 MTISNA 





























Designed for your... 

TRS-80™ 

the PHOTOPOINT™ Light Pen* 
a whole NEW concept in 
computer application 

• Just plugs into your TRS-80 with disk 
or without! (Does not void warranties.) 

• Programs with 3 lines in Basic! 

• Comes with two Programs 

• Complete instructions!! 

• Just point to play! 

• Often eliminates confusing keyboard from 
games, education, or multiple choice. 

All you need to get up and running the same day 
you receive your PhotoPoint is included. 

For only .. . 

.95 Order NOW from 
MICRO MATRIX 
Complete P.O. Box 938 

Pacifica, CA 94044 
* Dealer inquiries welcomed! 

^134 


COMPUTER I/O SYSTEMS 

I SOLID STATE SU1TCH i\ to I0VDC control Input (Til mmptnihk'l 
The devices will control 120 VAC (5) 2.SA. 

SS-4/A Z (Zero crossing-low noise generation). $ 9.9s 

SS 4/A (phase control type).$ 9.9s 

2. DC SOLID STATE SWITCH-tV to 10 VDC control input (TTL compatible) 
The devices will switch negative or ground voltage to a -tA or KA load 
connected to 3VDC • 30VDC 

NDC-1/4 (-tA specify 3Y-15V or 13Y-30Y).$ 9.00 

NDC-1/8 (KA specify 3Y-15V or 15Y-30V).$ 9.9s 

3. LINE VOLTAGE SENSE Module will detect presence of an AC or DC 
voltage. Then signal the interface with a ground or logical low. 

LS I.$ 8.9S 

•t. MOTHER BOARDS - 2 and -t slot mother boards with fused outputs, 
accept above modules. 

MB 2 (2 slot).$ ■’.9s 

MB-4 (4 slot).$15.95 

s SERIAL TO PARALLEL RS 232 INTERFACE-Plug into RS-232 port of 
your computer Connect mother boards to 10-S. Then control 2-t 


output devices and 32 input devices. 

10 S (serial RS-232 to parallel, control and sense) 

KJT $1 -t9. .A&TS179. 

6. 10 INTERFACE TO TRS 80* EXPANSION BI S 
control 24 output devices, sense 32 inputs 
10-RS (TRS-80* expansion bus to cardtronic devices) 

KIT $99.A&T HI49. 

’ C 80 (IO-RS to TRS-80*. 40 conn. 24" cable).$16.95 

C-8 (8 conn cable 24").$ 5.95 

C-14 (1 4 conn, cable 24")... $ 5.95 


CARD ELECTRONICS ^398 
P.O. BOX 3514, AUGUSTA, GA. 30904 
(404) 738 9891 

Georgia residents add 4°.. sales tax 
VISA AND MASTER CHARGE 
Add $3.00 shipping and handling 
trademark of Tandy Corporation 


14 times as long. Of course, part of 
the reason is that FORTRAN and 
STRUBAL+ are more powerful, 
since they allow floating-point arith¬ 
metic. Thus they would be expected 
to take longer. 

A/BASIC, SPL/M and STRUBAL + 
allow machine- or assembly-language 
routines to be directly inserted into 
the source code; parts of the program 
that are time-dependent or that are 
repeated very often could be short¬ 
ened by this means. STRUBAL + also 
first compiles into assembly language, 
and then assembles the result. It is 
thus possible to edit the assembly-lan¬ 
guage file to shorten or modify it. In 
fact, an optimizer is supplied along 
with STRUBAL + for shortening or 
speeding up the assembly code, but 
in the case of the benchmark it did 
not make any difference. 



Analog and Power 

Control I/O.in a 

Single Board Computer 



EROM, 128 RAM, timer. 8 12-bit 
analog inputs, 8-bit analog 
output, 8 AC or DC inputs or 
outputs, serial I/O, digital I/O, 
watchdog timer, power supply. ^i 63 


▼▼ 


WINTER 


Wintek Corp. 

1501 South Street 
Lafayette. IN 47904 
317-742-8428 


‘68’ MICRO 
JOURNAL.. 

6800-6809-68000 

★ The only ALL 68XX Computer Magazine 

USA 

1Yr. - $18.50 2 Yr. -$32 50 3 Yr. - $48.50 
"Foreign Surface Add $12 Yr. to USA Price 
Foreign Air Mail Add $35 Yr. to USA Price 
’Canada & Mexico Add $5.50 Yr. to USA Price 


OK, PLEASE ENTER MY 
SUBSCRIPTION 
Bill my: M/C □ - VISA □ 

Card #._ 

Expiration Date _ 

For □ 1-Yr. □ 2 Yrs. □ 3 Yrs. 

Enclosed: $_ 

Name__ 

Street__ 

City__ 

State_ ,Zip _ 

68 Micro Journal 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 



COMPUTER SUPPLIES! 

/SX 

For MicroMaster, TRS-80X and many other 
brands. 

Microcomputers, Terminals, Expansion Hard¬ 
ware, Printers, 5%" Diskettes, Printer Paper, 
Ribbons, AND MORE! 

Call or write for prices and information. 

Barreto and Associates, Incorporated ^168 
PO Box 874, 1709 W. Broadway 
Sedalia, MO 65301 
Telephone (816) 826-0689 

MicroMaster is a trademark of Barreto & 
Assoc., Inc. 

®TRS-80 is a trademark of RADIO SHACK 


Other Comments 

As can be seen from Table 1, the 
compilers are generally faster than 
the interpreters, though there is not 
as much difference between the two 
slow compilers and the fast TSC BA¬ 
SIC as you might expect. 

But there is a big difference in total 
time. Whereas the BASIC interpreters 
execute as soon as you type RUN, 
compilers require a complex series of 
DOS commands to compile, possibly 
link-edit and load the program. In ad¬ 
dition, if the program does not work, 
then the source code has to be edited 
before it can be run. With FORTRAN 
or STRUBAL + , the complete edit- 
compile-link edit-load-run time might 
be as long as five or ten minutes. It 
would be quite time consuming to de¬ 
bug a program. This is aggravated by 
the fact that the compilers are not 
very forgiving when you make a mis¬ 
take, both during compilation and 
during running. In several cases, 
when I gave the wrong command dur¬ 
ing compilation or link editing, the 
system died and I had to reboot. In 
some cases, even the disk was erased. 

Furthermore, if the source code has 
an error, the compiled program may 
go awry. You may then have to re¬ 
boot the DOS. In all, debugging com¬ 
piled programs can be very tedious. 
In FORTRAN and STRUBAL + espe¬ 
cially, debugging can be messy since 
the object code is so long it is not real¬ 
ly feasible to debug the machine-lan¬ 
guage code. 

In this respect, A/BASIC has a very 
nice feature. In addition to the com¬ 
piler itself, Microware makes two op¬ 
tional programs that aid in debugging. 
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One is an assembly-code generator 
that outputs the assembly code for the 
translated program (machine code can 
already be output by the compiler). 

Of more interest is the A/BASIC in¬ 
terpreter, which is quite closely com¬ 
patible with the compiler. It is perfect¬ 
ly feasible to use the interpreter to de¬ 
bug a program, and then compile as 
the last stage. Though the interpreter 
and compiler are not exactly compat¬ 
ible, the similarity is close enough. 

After using STRUBAL + and FOR¬ 
TRAN, I was disappointed by the 
large program size and slow opera¬ 
tion-characteristics which, I under¬ 
stand, are also present in the Soft¬ 
ware Dynamics' BASIC compiler. 

I did find, however, that the FOR¬ 
TRAN compiler makes mistakes. On 
my very first program, I discovered a 
numeric program that gave the 
wrong answer; later I found an error 
in the way the compiler handled 
strings. On the other hand, I took a 
very long program that I had run on 
an IBM 1130 computer years ago, 
and converted it to run on my 6800 
with minimal changes and no prob¬ 
lems. Listing 7 shows a FORTRAN 
program compiled with the SSB FOR¬ 
TRAN compiler. 

Flex Patches 

The original Flex by Technical Sys¬ 
tems Consultants was written for 35- 
track drives. While most of today's 
drives allow 40 tracks, there are even 
80-track drives available, such as the 
models 91 and 92 drives from MPI. 
Table 2 gives the patches to MiniFlex 
and Flex 2.0 to permit it to be used 
with either 40- or 80-track drives. 

No patches for Flex 9.0 are shown, 
since there appear to be dozens of dif¬ 
ferent versions of this Flex; more¬ 
over, recent versions of Flex 9 allow 
different numbers of tracks to be 
specified (especially in versions avail¬ 
able from Gimix, which allow for¬ 
matting any number of tracks). 

An article in the May 1980 issue of 
'68 Micro' Journal gave some other 
Flex patches. To speed up track seek 
time, it suggested that IB (hexadeci¬ 
mal) be changed to 18 in locations 
BEFF and BF5F of Flex 2.0, and DE96 
and DEFA of Flex 9.0. However, these 
addresses are likely to be different in 
different versions. Moreover, Gimix 
versions of Flex 9.0 contain the SET¬ 
UP command for customizing seek 
time to match the drives being used. 

Conditional Assembly 

The TSC 6809 assembler has two 


interesting changes from 6800 assem¬ 
blers—macros and conditional as¬ 
sembly. 

Macros allow new commands to be 
defined in terms of existing com¬ 
mands. For example, it is possible to 
define new operation codes and have 
the assembler use them. It should be 
possible to define 8080 or 6502 op 
codes and have the 6809 assembler 
assemble them. 

Conditional assembly gives the as¬ 


sembler the power to skip or repeat 
parts of the source code, depending 
on external conditions. 

Both of these features require extra 
code in the assembler which would 
not be easy to retroactively add to a 
6800 assembler. But the conditional 
assembly feature is a useful one I 
thought might be nice to have on the 
6800 as well. 

Basically, the 6809 assembler allows 


+++ABASIC PROG.TXT PROG.BIN 


PAGE OOl MICROWARE A/BASIC COMPILER V2.0D 

lOOO 0010 ORG = *0100 : REM PROGRAM ORIGIN 


OlOO 
OlOO 
0114 
0122 
0131 
014B 
0165 
0178 
017B 

LOAD MAPs 


BASE = *0030 : REM DATA ORIGIN 
PRINT "START" 

FOR I = 1 TO 100 
FOR J = 1 TO 300 
NEXT J 
NEXT I 

PRINT "DONE" 

STOP 

END 


OUT 017F 
ERRORS 000 
VAR LEN *0089 
PGM LEN *0162 
PGM END *0261 

+++GET PROG 
+++JUMP OlOO 
START 
DONE 
+++ 


Listing 5. A/BASIC compiled program using the A/BASIC disk-based compiler. 


++■*■1. 

SPLM PROG.TXT PROG.BIN 



PROG 

SPL/M COMPILER VERSION 1.2 



0001 

/% LOOP TEST IN SPL/M */ 



0002 




0003 

0100H:; /* PROGRAM ORIGIN */ 



0004 

0020H: DECLARE I BYTE, J ADDRESS; 



0005 

DECLARE MESSG1 DATA ( r START *, 4) 

; 


0006 

DECLARE MESSG2 DATA (’DONE’, 4); 



0007 

DECLARE POINTER ADDRESS; 



0008 

PRINT:PROCEDURE; 



0009 

GEN (ODEH, .POINTER); /* BECOMES 

LDX POINTER */ 

0010 

CALL 0E07EH; /* BECOMES 

JSR *0E07E */ 

0011 

END; 



0012 




0013 

/* MAIN PROGRAM %/ 



0014 

POINTER = .MESSG1; CALL PRINT; /* PRINT 

"START 1 

1 */ 

0015 

I = l; 



0016 

DO WHILE I <= 100; 



0017 

J = 1; 



0018 

DO WHILE J <= 300; 



0019 

J=J+1; 



0020 

END; 



0021 

1=1+1; 



0022 

END; 



0023 

POINTER = .MESSG2; CALL PRINT? /* PRINT 

"DONE" 

%/ 

0024 

CALL 0E0E3H; 



0025 




0026 

EOF 



**** 

NO ERRORS 



HIGH 

ADDR USED: 41B5 



+++PKOG.BIN 



START DONE 

* 




Listing 6. SPL/M compiled program. 
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the user to specify, as part of the DOS 
command which starts the assembler, 
up to three extra parameters which 
are passed to the assembler for its use. 
These are placed into the command 
line as in the following example: 


ASMB PROG +GS + ONE, TWO, THREE 
where the words ONE, TWO and 
THREE stand for the three parame¬ 
ters. 

These three parameters can be any 
text string. Within the assembly 


code, they are referred to by the sym¬ 
bols &A, &B and &C, respectively. 
Each time &A appears in the source 
code, it is replaced by the first param¬ 
eter string from the command line. 
For example, if the source code had a 
statement which read LDX &A and 
the first parameter were the word 
ONE, then the actual source code line 
would be changed to LDX ONE. 

A more interesting use is to permit 
conditional assembly. Whenever a 
portion of code is preceded by the 
statement 
IFC &A, test-string 

then the following part of the code 
(up to an ENDIF statement) will only 
be used if the test-string is equal to 
the first parameter. These tests can 
be used with any of the three parame¬ 
ters by using &A, &B or &C. 

There is also an IFNC statement 
which uses the following code only if 
the test-string does not match the 
parameter. 

This type of conditional assembly, 
which allows portions of the source 
code to be skipped based on some pa¬ 
rameters, is ideal when you have sev¬ 
eral slightly different versions of a 
program which must be tailored to a 


DOS: 

FORT 1:PROG.TXT /L=0:PROG.LIS 

SSB FORTRAN COMPILER VI.0 

0 

ERRORS 


DOS: 

VIEW PROG.LIS 

(SSBFC-10-A) PAGE 1 SSB FORTRAN COMPILER VI.0 

*0031 

1 

WRITE <101, 10) 

*003C 

2 10 

FORMAT <’START ’) 

*0049 

3 

DO 30 1=1, 100 

♦004F 

4 

DO 20 J=l, 300 

*0055 

5 20 

CONTINUE 

*005E 

6 30 

CONTINUE 

*0067 

7 

WRITE <101, 40) 

*0072 

8 40 

FORMAT <’END ’) 

♦007D 

9 

STOP 

*0080 

10 

END 

0 

ERRORS 


DOS: 

LNK 



SSB LINKER 

VI. 0 

LNK: 

LOAD 1:PROG.T REL 

LNK: 

LIB FORT.LIB 

LNK: 

MALIGN=2 


LNK: 

B0TT0M-0100 

LNK: 

OBJ 1:PROG.ABS 

LNK: 

EXIT 


DOS: 

RUN 1:PROG. 

ABS 

START 



END 



STOP 



Listing 7. 

FORTRAN program compiled with the SSB FORTRAN compiler. 


OSI COMPATIBLE HARDWARE 

IO-CA10X SERIAL PORT $125 

ACIA based RS-232 serial printer port. DIP SWITCH selectable baud rates of 300 9600. 
Handshaking (CTS) input line is provided to signal the computer when the printer buffer 
is full. Compatible with OS-65U VI.2 and OS 650. 

IO-CA9 PARALLEL PORT $175 

Centronics Standard Parallel printer interface for OSI computers. The card comes com¬ 
plete with 10 ft. of flat ribbon cable. Compatible with OS-65D and OS-65U software. 

10 CA9D DIABLO PARALLEL PORT $175 

DIABLO 12 BIT WORD Parallel port for use with word processor type printers. Complete 
with 10 ft. cable. Compatible with OS-65U software. 

10-LEVEL 3 MULTI USER EXPANSION $450 

Provides 3 printer interfaces currently supported by OSI-Serial, Centronics Parallel, 
Diablo Parallel. 4K of memory at DOOO for Multi-user executive. 4 Port serial cluster. The 
LEVEL 3 card allows expansion of an OSI C3 machine up to 4 users with appropriate ad¬ 
ditional memory partitions. 

24MEM-CM9... $380 16MEM-CM9...S300 8 MEM-CM9... $210 

24K memory card is available at 3 different populated levels. All cards are fully socketed 
for 24K of memory The card uses2114-300ns chips. DIPSWITCH addressing is provided 
in the form of one 16K block and one8K block. Also supports DIPSWITCH memory parti¬ 
tion addressing for use in multi-user systems. 

FL470 FLOPPY DISK CONTROLLER $180 

OSI-Type floppy disk controller and real time clock. Will Support 5 Vi" or 8", Single or 
double sided drives. Requires drives with separated data and clock outputs. 

BIO 1600 BARE 10 CARD $50 

Super I/O Card. Supports8K of 2114 memory in two DIPSWITCH addressable4K blocks, 
2 16 Bit Parallel Ports may be used as printer interfaces, 5 RS-232 Serial Ports with CTS & 
RTS handshaking. With manual and Molex connectors. 

BMEM-CM9 BARE MEMORY CARD $50 

Bare 24K memory card, also supports OSl-type real time clock and floppy disk controller. 
With manual and Molex connectors. 

#96 PROTOTYPE CARD $35 

Prototype board holds 96 14 or 16 pin IC’s. Will also accommodate 18, 24, or 40 pin IC’s. 
Row and column zone markings, easy layout. y I6 " epoxy glass P C. board. 

Cl P-EXP EXPANSION INTERFACE $65 

Expansion forCl P600 or610 boards to the OSI 48 Pin Buss. Uses expansion socket and 
interface circuitry to expand to 48 Pin Backplane. Requires one slot in backplane. 
BP-580 BACKPLANE $47 

Assembled 8-slot backplane with male Molex connectors and termination resistors. 
DSK SW DISK SWITCH $29 

A circuit when added to OSI Minifloppy systems extends the life of drives and media. Ac¬ 
complish this by shutting off Minifloppy Spindle motor when system is not accessing 
the drive. Complete KIT and manual. 


DAN MICRO PRODUCTS, 
INC. »x293 

3684 N. Wells Street Ft. Wayne, Indiana 46808 
219/485-6414 

TERMS: Check or money order Add $2 Shipping^ Outside U.S. add 10%. 


SOFTWARE - HARDWARE - SUPPLIES - DISCOUNT PRICES 
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P.i 
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is if 


MICRO¬ 
TAX 

199 


* LEVEL 1 - LIST S250 

23 schedules & forms: multiple 
clients: prints IRS approved 
lorms. 


* LEVEL 2 - LIST SI ,000 - NOW ONLY S799 

30 schedules & forms: multiple clients: prints IRS approved forms: 
prints on IRS forms or overlays: depreciation system: state tax interlace: 
integrated data base: batch compute & print. 

‘ PARTNERSHIP PACKAGE - LEVEL 3 • NOW $599 

List S750: 20 partnership schedules & forms: multiple clients: prints IRS 
approved forms: prints on IRS lorms & overlays: depreciation system; 
integrated data base; batch compute & print. 

* LEVELS 2 A 3 SPECIAL DISCOUNT PRICE $1,199 

If purchased at the same time 

ALL LEVELS OPERATE UNDER MOST CP/M * FORMATS. 


MICRO TAX: Income tax 
preparation system for the tax 
practitioner. Accepts data, 
computes tax, prints returns. 


ORDIR NOW/PROMPT DELIVERY 


LARGEST 
SELECTION OF 
| CP/M * SOFTWARE 
IN U.S.A. 

_P/mR is a registered 

I trademark of Digital 
Research, Inc. 


STANDARD SOFTWARE 


10 MAZZEO DRIVE, RANDOLPH, MA 02368 

(617) 963-7220 


is 306 


SOFTWARE - HARDWARE - SUPPLIES • OISCOUNT PRICES 
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ECLECuy 
iV-CHiU 


Authorized Commodore service center 
Repair of the complete line of Commodore products 
In a hurry? Check our modular exchange program 


commodore 




Computer 


Printer 


HARDWARE: 

CBM 8032 Computer, 80 Column $ 1095 
CBM 8050 Disk Drive 1340 

CBM 4032 Computer, 40 Column 995 
CBM 4040 Disk Drive 995 

CBM 4022 Printer 649 

CBM VIC 20 Computer 263 

CBM VS 100 Cassette 68 

PET to IEEE Cable 33 

IEEE to IEEE Cable 39 

BASF Diskette, Box of 10 30 


SOFTWARE: 

OZZ $299 

Wordcraft 80 299 

Tax Preparation System 380 

IRMA 380 

Dow Jones Portfolio 
Management System 115 

Personal Tax 55 

Pascal 229 

Assembler Development Package 77 
Wordpro 4+ 329 


Order TOLL FREE 1+800-527-3135 

10 AM to 4 PM CDT Monday through Friday 

Texas residents call 1 +214-661-1370 

VISA, MASTER CHARGE, MONEY ORDERS, AND C.O.D. "Certified Check" accepted. 
Units in stock shipped within 24 hours, F.O.B. Dallas, Texas. 

All equipment shipped with manufacturer's warranty. 

Residents of Texas, Louisiana, Oklahoma City and Tulsa, Oklahoma must add applicable taxes. 

Eclectic shortly will be announcing products that are designed to work with CBM systems. 

1. ROMIO: two RS232 ports—three parallel ports—26K EPROM memory-managed 
alternate character set software controlled—EDOS (extended DOS). 

2. Terminal program (options with ROMIO) 4. Front-end processor 

3. EPROM programmer 5. Additional firmware to be announced 

Be sure to write the address below for more information; dealer inquiries welcome. 


P.O. Box 1166 • 16260 Midway Road • Addison, Texas 75001 • (214) 661-1370 
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specific job. Rather than keep differ¬ 
ent copies of the source code for each 
version, it is possible to keep just one 
file but modify it just prior to assem¬ 
bly to produce different machine-lan¬ 
guage codes. 

In my case, I have several different 
versions of my HUMBUG monitor 
(see August 1980 issue, p. 119) which 
differ in only minor respects. For ex¬ 
ample, some versions have I/O at 8000 
(hexadecimal), while other versions 
have I/O at F800. Rather than keep 
different source-code versions, I could 
simply insert a statement such as 
PORTl EQU &C + 4 

If the third parameter of the call is 
8000, then this will become 
PORTl EQU $8000 + 4 

and the assembler will use 8004; if 
the third parameter is F800, then the 
assembler will use F804. 

Some versions of the program in¬ 
clude routines for several different 
video boards; others do not. I simply 
allow the second parameter to be ei¬ 
ther the word TERMINAL, PERCOM 
or THOMAS. The code then has the 
statements 
IFC &B,PERCOM 
Percom video routines go here 


ENDIF 

IFC &B.THOMAS 
Thomas video routines go here 
ENDIF 

In this way, the appropriate video¬ 
board routines get inserted for a vid¬ 
eo-board version, but are omitted for 


a terminal-based version. Some parts 
of the two video routines are com¬ 
mon, so they are written as 
IFNC &B,TERMINAL 
Common routines go here 
ENDIF 

These routines are omitted for termi- 


.STRUBAL.BIN 

STRUBAL+ COMPILER_VERSION 1.1 

COPYRIGHT 1978 BY 
ROBERT GRAPPEL, LEXINGTON, MASS. 
AND JACK HEMENWAY, BOSTON MASS. 
ALL RIGHTS RESERVED 
ENTER OPTIONS: .0,L 
INPUT FILE: .liPROG.TXT 
OUTPUT FILE: .OtPROG.INT 
(C)OMPILE OR (A)SSEMBLE? .C 
ENTER PROGRAM NAME: .PROGRM 

OOOl. INTEGER I,J 

0002. PRINT /, 'START*,/ 

0003. FOR 1=1 TO 100 

0004. FOR J=1 TO 300 

0005. NEXT J 

0006. NEXT I 

0007. PRINT/,'DONE',/ 

0008. STOP 

0009. END 

THERE WERE: OOOOO ERRORS 
COMMON LENGTH= OOOOO. 

ENTER OPTIONS 
INPUT FILE: .< 

OUTPUT FILE: 


(C)OMPILE OR (A)SSEMBLE? .A 

THERE WERE: OOOOO ERRORS 

COMMON LENGTH= 00107. 

ENTER OPTIONS: .Q 

.LEDT.BIN 

HEMENWAY ASSOCIATES LINKAGE EDITOR 

BEGIN PASS ONE 
>.BASE=*2000 
>.LOAD=PROG.REL 
>.LIBRARY=1:RNTM.REL 
>.PASS2 

BEGIN PASS TWO 
>.BASE=*2000 
>.BINARY=PROG.BIN 
>.LQAD=PROG.REL 
>.LIBRARY=1:RNTM.REL 
>.CLOSE=BINARY 
>.EXIT 

END OF PROCESSING 

.LOAD PR0G1.BIN 

.JUMP $2000 


OtPROG.INT 
.0:PROG.REL 


START 

DONE 


Listing 8. STRUBAL+ compilation and link editing. 
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Heath/Zenith 

SOURCEBOOK 

A directory to Heath/Zenith compatible 1 
products, The Information Center Source- | 
book features over 200 pages of abstracts § 
and listings, including: | 

HARDWARE SOFTWARE 

PRINTED MATTER USER’S GROUPS 

LOCAL DEALERS SERVICE CENTERS 

BUSINESS APPLICATIONS 

Three quarterly updates are mailed free | 
to all owners of the Sourcebook. 

The Information Center Sourcebook is | 
available at Heathkit Electronic Centers* | 
and computer stores nationwide, or for | 
$20.00 from: 

The Information Center 223 

642-AW. Rhapsody 
San Antonio, Texas 78216 
512/340-1561 

Dealer inquiries invited. ^ 

•Heathkit is a registered trademark of Heath Company : 

ii:Miiiiintiiiiiiiiii;iiiiiiiimiiiiiiiiii!iimiiiiiiiii!iJ!iiiMiiiiiiiiiiiiiii>mimiiiimiimiiit= 
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dddatalpco 


EPSON PRINTERS 


MX-80 


Top-selling 
matrix printer 


MX-80F/T 


Uses fanfold 
or single sheet 
paper flOW 


MX-100 


Wide carriage • Graftrax 
WE HAVE ACCESSORIES! 



II 


STARWRITER PRINTERS 


25cps parallel. S 1380 45cps parallel. $ 1755 


OKIDAIA PRINTERS 

MICROLINE 80 

S S85 

i 

MICROLINE 82A & 83A 

MICROLINE 82A 

5 560 

FEATURES: 120cps« 

9x9 dot matrix 

MICROLINE 83A 

$ 860 

• true lower descenders 


IN SUPER SPECIALS!! 

1 'JDS MODEM 103LP 

UDS MODEM 103JLP 

LEXICON MODEM LEX-11 

DIRECT. s 175 1 

ACOUSTIC COUPLED .| 

[SCOTCH 3M DISKETTES 5 y, 

’SSSD 10/S2.79ea. 50/52.69ea. 

' SSSD 10/S2.69ea. 50/$2.59ea. 

P.O. BOX 305 
MASSAPEQUA, NY 11758 


(516)798-7448 

I TERMS: M.O., Certified or Cashier's Check. 

Allow 2 weeks tor personal checks 
\ NY State residents, add sales tax. 

VIsa/MasterCard: Add 2%. 

F O B. Shipping Point. 

PRICES SUBJECT TO CHANGE. 

J 
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TM • TANDY CORPORATION 
FREE COPY OF WARRANTY 
UPON REQUEST 


TRS-80™ 

DISCOUNT 

DIRECT 

PRICES 

WRITE FOR 

FREE 

CATALOG 


1 - 800 - 841-0860 Toll Free 


YOUR TRS-80 

COMPUTER 

Headquarters 


Learn To 
"Do It Yourself" 
And Save Money 


MICRO MANAGEMENT 
SYSTEMS, INC. ^100 

DEPT. NO. 7 

Downtown Plaza Shopping Center 
115C Second Ave. S.W. • Cairo. Georgia 31728 
912 377-7120 Ga Phone No. 



/ 


The most natural sounding digital voice you've ever 
heard! Digitize your own voice with a microphone or 
tape recorder. Use your computer to store it on disk, 
cassette, ROM or RAM. Play it back. No prerecorded 
phoneomes or messages. No clicks, stutters or pauses. 
It’s your own natural voice! Clear and smooth, exactly 
as you spoke it. 

Phonics-1. Let it talk to you during your programs, 
accompany demonstrations, slide presentations, graphs 
and it plays music! Phonics-1 can literally answer 
your telephone in your voice and capture the caller's 
voice for computer storage! 

Phonics-1 provides filtered outputs for direct hookup 
to 8n speakers. Phonics-1 requires only 2 I/O lines, +5 
at 2MA. and +5 to +15 at 10MA. (the higher the 
voltage the greater the drive to your speakers). It’s 
small size (3"x3’’) will fit right inside most computers. 

Phonics-1 digitizes and plays back up to ten words 
(2 seconds) with 2K of memory. Phonics 1-A provides 
higher fidelity with 4K. 

Phonics-1 and 1-A both SI49.00 

Mo. residents add 4.06% sales tax 


ELECTRON SCIENCE 

814 NORTH 3RO STREET 
ST LOUIS, MISSOURI 63102 



NORTH STAR USERS! 

You have access to a super communication device! 

A utility program running under DOS 5.2 allows for 
convenient communication with remote computer 
systems, personal computers, and bulletin boards. 
Received text may be saved on disk, edited, and sub¬ 
sequently printed. BASIC programs may be upload¬ 
ed and downloaded. This software is an enhanced 
version of NSCOM described in the January '82 
issue of Kilobaud. Two versions with different 
origins are included. 

Introductory prices: 

NSCOM $29.95 

Source code for NSCOM $10.00 additional 

Master card and VISA card accepted. 

To obtain information or order contact: 

The Computer Shoppe 
283 Medford Ave. 

Patchouge, N.Y. 11772 

Telephone: 516-758-6558 ^ 298 


NEW 23K 

PERSONAL COMPUTER 

$239.00 FACT p r E SALE 

You get the NEW APF IM-1 Full Size 
Powerful Computer: Includes 14K 
ROM with Level II BASIC built in, 9K 
user RAM, Color, Sound, Professional 
53 keyboard, two controllers, two 10 
key numeric pads, high speed cas¬ 
sette, AC adapter, RF Modulator, TV 
switchbox. Accepts TAPE-DISK-PLUG 
IN CARTRIDGES. It is PLUG IN EX¬ 
PANDABLE. 90 day parts and labor 
warranty, owners quick, BASIC lan¬ 
guage manual. All this in a beautiful 
black and white console case for only 
$239.00. 

15 DAY FREE TRIAL Return within 15 
days complete and undamaged for re¬ 
fund of purchase price. 

PROTECTO ENTERPRIZES.233 
BOX 550, BARRINGTON, IL 60010 
TO ORDER PHONE 312/382-2192 


This publication 
is available 


in microform. 


University Microfilms 
International 

Please v?nd additional information 

Name_ 

Institution_ 

Street_ 

City_ 

State_Zip_ 


300 North Zeeb Road 
Dept. PR. 

Ann Arbor. Mi. 48106 
U.SA. 


30-32 Mortimer Street 
Dept. PR. 

London WIN 7RA 
England 


PRINTERS 


AXIOM -GP100M 

$339 

80 Col.. 30 Char/sec. 8 V 2 " paper. Tractor feed 

AXIOM IMP1 & 2 

CALL 

1 32 Col.. 100 Char/sec 

Bi-directional, Graphics. Descenders 

AXIOM EX801 

$539 

AXIOM EX820 

801 - Alphanumerics. 820 • Printer/Plotter 

$729 

AXIOM EX850 

$1595 

Just connect it to a video input and instantly print 

what you see. HI resolution. 

OKI DATA MICROLINE 


Model 80 $429 Model 82A • $579 

Model 83A - $798 Model 84 - $1299 

TECO MONITORS 


13” COLOR 8 mhz/ch RGB SYNC 

RGB.. 

12” GREEN PHOSPHOR 

$549 

1200 lines 15 MHZ TM12PC-GX. 

$149 

12” BLACK & WHITE 

800 lines 15 MHZ TM12PC. 

ATARI Models 800. 400. 830. 850. etc. 

$109 

Call for Discount Prices. 


Send check or money order for free delivery. Call 
between 8 a m. and 8 p.m. EST. Equipment subject 
to price change and availability without notice. 

_ ^259imh 

Ire. 

VISA' 

Laurel Business Ctr., 8580-B Laurel. Md. 

20707 

301-490-3800 TOLL FREE 800-368 2529 


STOCK 

FORECASTING 
SYSTEM 
For the Apple II 

Stock cycles, price momentum and moving 
averages are used to analyze individual stocks. 
The STOCK FORECASTING SYSTEM 
determines when risk is low enough to buy. 
when risk is high and stock should be sold; when 
selling short is warranted and when to cover 
short sales. The relative strength of each stock 
and valid price gaps are shown to further aid 
evaluation. Best of all, the user selects his own 
risk and stop-loss limits. 

Stock files are easy to create and easier to 
maintain. Two methods are provided for 
creating stock data bases and three methods 
to update them (including telephonic). 


STOCK FORECASTING SYSTEM . . . $175.00 

Demonstration Diskette . 9.95 

Additional Information . no charge 

Maryland residents 5°/n sales tax 


System requires48K APPLE II + computer 
or equivalent with one disk drive. A printer, 
additional disk drive, graphics tablet and modem 
are desirable. Programs are locked, but user 
may make copies for his own use. Annual 
updates required. Detailed manual included. 

Urban Aggregates. Inc. s 263 
6431 Brass Knob 
Columbia, Maryland 21044 

Urban Aggregates, Inc. is a Registered 
Investment Advisor with the U.S. Securities 
Exchange Commission. 


* MONEY 


SAVE 15% to 25% OF YOURS • 
ON TOP QUALITY SOFTWARE 
TRSz8Q : APPLE • ATARI 
CRUSH,CRUMBLE,CHOMP! $25.44 % 

DISK.T-48.A 48, AT 32 /TAPE,T-16, AT 32 

LORDS OF KARMA $21.16/S17.00 

DISK / TAPE 

DISK,T 48, A 48 / TAPE.T 48.A 32, AT 40 

STAR WARRIOR $33.94 

DISK.T 32.A-48, AT-32 /TAPE.T-16, AT 32 

DATESTONES OF RYN $16.84 

DISK.T 32,A-48, AT 32/TAPE,T-16, A 32,AT 32 

EMPIRE OF THE OVERMIND (New) 
$29.74 DISK / $25.44 TAPE 

DISK.T 48, A 48 / TAPE.T 48, A 48, AT-40 

Order 3 or more programs 
,For another 10% discount! J 

1-814-734-4122 (Voice) 

, 1-716-594-1284 (BBS) , 

CHECK, MO,COD, VISA, M/C ACCEPTED. 
SPECIFY DISK OR TAPE & SYSTEM TYPE. 

ADD SI.50 SHIPPING. ADD $2.00 COD. 

PA. RESIDENTS ADD 6%. 

- . 


Write for our free catalog. 
I/O SYSTEMS, INC. ^242 
DEPT. K12 
BOX 131 

L EDINBORO PA 16412 

TRY OUR NEW 

BULLETIN BOARD. 


Si 

V_ 


y'See List of Advehisers on page 162 
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nal-based versions, but are included 
on both video-board versions. 

This technique makes program 
maintenance much easier, especially 
when you have five or ten slightly 
different versions. Whenever a 
change or update is required, you 
need only change one source code, 
not five or ten different versions. 

The only catch is that the TSC 6809 
assembler allows this, while 6800 as¬ 
semblers do not. So we write a BASIC 
preprocessor program that reads the 
original conditional assembly code 
and converts it into a specific version 
which can then be assembled by the 
6800 assembler. 

Listing 9 shows the resulting pro¬ 
gram written in Percom Super BASIC. 
The only special statement is the LIN- 
PUT statement, which allows the 
program to read an entire line of text 
from a disk file, including commas 
and quotes. In other BASICs it may 
be necessary to rig up a substitute to 
read a line despite possible commas 
in the text, which would normally 
break up the text into separate strings. 

One acceptable substitute would 
be to use 
READ A$,B$ 


IF B$<>" " THEN A$ = A$ + ", " + B$ 
which reads a line as two strings. If 
there was no comma in the text, then 
B$ will be empty and nothing will be 
done in the second line. But if there 
was a comma, then the rest of the line 
after the comma will be in the B$ 
string and the second line will put the 
two strings back together with a com¬ 
ma and space separating them. (If 


OOIO 

REM INITIALIZE AND 

GET 

DATA 

0020 

LINE= 0 



0030 

5TRING= 72 



0040 

INPUT "INPUT FILE NAME" 

* F* 

0050 

INPUT "OUTPUT FILE 

NAME 

", 0* 

0060 

DIM P*(3) 



0070 

FOR 1=1 TO 3 



0080 

PRINT "PARAMETER "s 

I; " 

0090 

INPUT P*(I) 



0100 

NEXT I 



0110 

P=1 



0120 

REM OPEN FILES AND 

GET 

READY 

0130 

OPEN #12, 0* 



0140 

OPEN #11, F* 



0150 

REM MAIN DATA READ 

LOOP 



there is a possibility of more than one 
comma per line, then a third string 
(C$) should be added.) 

The BASIC program in Listing 9 is 
quite straightforward. At the begin¬ 
ning, it asks for the input and output 
file names and the three parameters. 
It then reads each line from the input 
file and searches for IF, ENDIF, &A, 
&B or &C. If these are not encoun- 


s REM GET PARAMETERS 

: REM INIT PRINT FLAG 


0160 LINPUT #11, A* s REM ADD E-O-F TEST TO FIT 

0170 IF MID*(A*,2,5)="ENDIF" THEN P-1 s GOTO 160 

0180 REM CHECK FOR AN IF AND PROCESS IF FOUND 

0190 IF mid* (A*, 2,2) =" if" goto 340 (Continued on page 98) 


Listing 9. BASIC conditional assembly preprocessor. 



The Versatile, Complete 

PERSONAL BUDGET PROGRAM 


_ Could you DOUBLE the IRS standard deduction for sales tax? 

— Why doesn't that bank statement reconcile with your 
ungrateful checkbook? 

— You KNOW you paid that bill in dispute...but when? 

— How much does it REALLY cost to keep that old car rolling? 

— Care to guess how much you spent on groceries last year? 

— Have you spent enough to claim your mother as a 
dependent? ...Your college age child? 

SORT AND SUMMARIZE ANY PART OF YOUR BUDGET! 
as many categories as you need... 
as lengthy as you want... 

even SUBCATEGORIZE expenses for yourself, 
your spouse, each car...even the dog! 

MONEYGO is a revolutionary budget program with flexibility to fit YOUR needs 
... stores over 3000 records per disk ... automatically totals sales tax records ... 
totals your income from each source ... even has printout capabilities for your 
convenience! 

USER TESTED for two years prior to national marketing! 
MONEY GO * floppy disk program & complete documentation 

only *45 (includes shipping) 

TN residents add 4%*, tales tax 

KEY S OFTWARE 

^4 ^^^^^^IppIeTiMpplesofUre^ 
m | I registered trademarks of 
,^54 I V ^l l Apple Computer Co. 



ANNOUNCING! 

Micro Courseware 
You Can Bank On 


Now available from MCE new. exciting Money Man¬ 
agement Series including: You Can Bank On It, Income 
Meets Expenses, Money Management Assessment. 

These new programs are designed to provide the 
basic living skills of successful money manage¬ 
ment while expanding the learner’s mathematic 
ability. Developed for use with a variety of age 
groups and special needs curriculum areas . 

For a free catalog, full information about these and 
other MCE programs and the name of your nearest 
MCE dealer, write or call collect (616) 345-8681. 

Programs available for Apple II. 


A company of educators for educators. 

■ f INTERPRETIVE 
1 EDUCATION, INC. 


I Dept / 7 G 
I 157 S Kalamazoo Mall 
I Kalamazoo. Ml 49007 


MICROCOMPUTER 

EDUCATtOHAL PROGRAMS ^195 
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tered, then the line is simply sent to 
the output file. 

When IF is found, the program 
checks the parameter and sets a flag 
to indicate whether the following 
code should be included or not. If it is 
not IF, then the program substitutes 
the parameter instead of the & code. 

Although this program is aimed at a 
specific use, the idea of using a BASIC 
program as a preprocessor for other 
programs is quite useful. For exam¬ 
ple, it is possible to write a BASIC 
preprocessor which will process 
other BASIC programs to allow what 
the standard BASIC interpreter does 
not permit—long variable names or 
line labels instead of line numbers. 
That part is left up to you.B 


Compilers 

There are a number of 6800 com¬ 
pilers available for SS-50 systems. 

BASIC from Software Dynamics, 
2111 W. Crescent, Anaheim, CA 
92801. 

A/BASIC from Microware Sys¬ 
tems Corporation, PO Box 4865, 
Des Moines, IA 50304. 

FORTRAN from Smoke Signal 
Broadcasting, 31336 Via Colinas, 
Westlake Village, CA 91361. 

SPL-M from Programma Associ¬ 
ates, 3400 Wilshire Blvd., Los 
Angeles, CA 90010. 

STRUBAL + (a Structured BASIC 
Language) by Hemenway Associ¬ 
ates, 101 Tremont St., Suite 208, 
Boston, MA 02108. 

UCSD Pascal from Tallgrass 
Technologies Corp., 7623 W. 86th 
St., Overland Park, KS 66212. 

P-6800 Pascal from Lucidata 
Ltd., PO Box 128, Cambridge CB2 
5EZ, England. 

M-Pascal from Phillips Fine- 
ware, 876 Plante Drive, Ottawa, 
Ontario K1V 9E2, Canada. 

Dynasoft Pascal from Dynasoft 
Systems Ltd., PO Box 51, Windsor 
Jet., Nova Scotia, Canada BON 2V0. 

There are also several 6809 com¬ 
pilers but I have not had the 
chance to try them. 

Almost all of the available 6800 
compilers require disk systems; 
only A/BASIC is available in a cas¬ 
sette version (though the ads for 
M-Pascal state that cassette opera¬ 
tion is possible with some modifi¬ 
cations, and I suspect very little 
work would be required to adapt 


DOS 

Routine 

Address 

35 Track 

40 Track 

80 Track 

MiniFlex 

NEWDISK 

027F 

23 

28 

50 



02C7 

23 

29 

50 



02FD 

0264 

02BE 

058E 



0307 

22 

27 

4F 



0341 

23 

28 

50 


FLEX.SYS 

7A75 

22 

27 

4F 



7A2E 

843F 

843F 

847F 

Flex 2.0 

NEWDISK 

A1EC 

23 

28 

50 



A245 

23 

28 

50 



A286 

0154 

0186 

0316 



A2EA 

23 

28 

50 



A3BF 

22 

27 

4F 



A28B 

22 

27 

4F 

Table 2. Flex patches for 40- and 80 

■track disks. The hexadecimal addresses shown may be slight- 

ly different versions of Flex. 






SPL/M to cassette use). 

Disk Systems 

A/BASIC—SWTP and SSB, five- 
inch. Percom has published a patch 
to adapt the cassette A/BASIC to 
Percom disks, and the June 1981 
installment of this series (p. 136) 
shows how to use the cassette ver¬ 
sion on 6800 systems using moni¬ 
tors other than Microware's RT-68 
monitor. 

SSB FORTRAN—SSB five-inch 
disk. 

SPL/M—SWTP disk with Flex 
2.0. Source code for I/O routines is 
provided, and conversion to Mini- 
Flex is a cinch; conversion to SSB 
disk or cassette should be fairly 
straightforward. 

STRUBAL—SSB, SWTP or Per¬ 
com disks. 

USCD Pascal—SWTP five- or 
eight-inch disks. 

P-6800 Pascal-SWTP (MiniFlex 
or Flex 2.0). 

M-Pascal—SWTP (MiniFlex). 

However, since Percom's Softran 
translator programs allow Mini¬ 
Flex, Flex 2.0 or SSB DOS to run 
on the Percom system, all of these 
could run on that as well. 

Language Type 

Obviously, the language used 
will play an important part in 
choice of compiler. 

If you need FORTRAN, then 
there is only one choice. Likewise, 
if you need compatibility with 
UCSD Pascal on other computers, 
there is only one choice. 


Of the BASICs, Software Dy¬ 
namics has floating-point math 
(which means that noninteger 
numbers are allowed), while A/BA¬ 
SIC only uses integers (but faster). 
Likewise, SPL/M and M-Pascal are 
integer-only; all the rest provide 
floating-point. 

SPL/M is substantially different 
from the rest. Not nearly as power¬ 
ful as BASIC or FORTRAN, it can 
do things the others cannot. For in¬ 
stance, SPL/M is the only language 
that can be used to write subrou¬ 
tines that can be called by ma¬ 
chine-language programs. Hence 
SPL/M is fine for writing systems 
software. You could write a disk- 
operating system or monitor in 
SPL/M quite easily. (On the other 
hand, if you wanted to write a pay¬ 
roll program, SPL/M would be a 
bad choice.) 

Though SPL/M is somewhat in¬ 
efficient as compared with assem¬ 
bly language—program size is 
about 2Vz times the assembly 
code, and the run time is about 
twice as long—that trade-off may 
still be worthwhile if it makes pro¬ 
gramming easier. Thus SPL/M is 
limited in its appeal, but excellent 
within its narrow niche. 

As Listing 6 shows, SLP/M is a 
structured language with proce¬ 
dures, DO-WHILE statements and 
variable declarations. STRUBAL + 
also has some of the structured 
conventions which make Pascal so 
dear to many, but it also has some 
of the more traditional features of 
BASIC. ■ P. Stark 
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SINGLE BOARD 
COMPUTER 
$49.95 



The MASTER CONTROLLER 


BOARD contains: 

Z-80 Microprocessor: will run 
8080/8085 and Z-80 programs. 
72- Parallel I/O lines; three 8255s 
Keyboard controller: 8279 
(also can control a 16 digit 
seven segment display) 

12K- EPROM: three sockets for 
2708,2716, 2732, 

2K-RAM: 2114s 
8 - Sixteen bit counter timer 
channels: one 8253 and one 
AMD 9513 

2 - Serial I/O ports; one Z-80 SIO 
chip. One port has an RS-232 
interface and connector. 

1 - High speed arithmetic 
processor: AMD 9511 or 
AMD 9512 

All the I/O chips are memory 
mapped AND I/O mapped. A 
bus expansion connector is 
provided. Can be operated on 
5 volts only. 

All this on one board less than 
nine inches on a side 

Only three LSI chips (Z-80, 8255, 
and EPROM) plus support gates 
and buffers are required for a 
working controller. 

BARE BOARD $49.95 
With documentation. 

MINIMUM KIT $99.95 Includes bare 
board with documentation, one each 
Z-80, 8255, 2708, two 2114s, and 
support gates and buffers, all socketed. 

MONITOR $39.95 This program allows 
a TTY or CRT to control the MASTER 
CONTROLLER. This program requires 
the minimum kit and monitor parts kit. 

A programmed 2708 is supplied with 
the MONITOR. 

MONITOR PARTS $54.95 
Includes 8253, Z-80 SIO, 1488,1489, 
and connector. 

POWER SUPPLY $39.95 +5V 1A, -5V 
'/*A, + 12V Vi A, -12V Vi A 

POWER SUPPLY $44.95 +5V 2A, other¬ 
wise same as above. 

Please include $2 postage and handling. 

OEM and dealer inquiries invited. 

VISA and MASTER CARD accoptcd. 

R.W. ELECTRONICS x»o 

3165 North Clybourn 
Chicago, IL 60618 
(312)248-2480 


(Continued from page 96) 

0200 REM SEARCH FOR AN ?< AND REPLACE IF FOUND 
0210 I = 1 

0220 IF MID* (A*, 1, 1) <>"?<" GOTO 280 

0230 B*=MID* (A*, 1 + 1, 1) * REM CHARACTER AFTER 

0240 IF B*<"A" GOTO 280 * REM SKIP IF NOT A-C 

0250 IF B*>"C" GOTO 280 

0260 B*=P*(ASC(B*)—ASC<"A")+1) : REM PICK UP PARAMETER 

0270 A*=LEFT*(A*,I~1) + B* + RIGHT*(A*,LEN<A*)-I-1) : REM SUBSTITUTE 

0280 1=1+1 
0290 IF I<LEN(A*) GOTO 220 

0300 REM PRINT AND OUTPUT TO FILE 

0310 IF P=1 THEN PRINT A* : PRINT #12, A* 

0320 GOTO 160 

0330 REM PROCESS IFC AND IFNC 

0340 IF MID* (A*, 2,4)=“ IFC '* THEN C=1 s N=6 : GOTO 380 
0350 IF MID*(A*,2,5)="IFNC " THEN C=0 i N=7 : GOTO 380 
0360 PRINT CHR*(7); “IF IGNORED", A* : REM IF ERROR 

0370 GOTO 160 
0380 L=LEN(A*) 

0390 L*=“" 

0400 REM SEARCH FOR COMMA AFTER IF 
0410 FOR I=N TO L 

0420 IF MID*(A*,1,1)="," GOTO 470 

0430 L*=L*+MID*(A*,1,1) 

0440 NEXT I 
0450 STOP 


: REM GET TEXT BEFORE COMMA 
: REM NO COMMA FOUND 


0460 REM COMMA HAS BEEN FOUND AFTER IF 
0470 N=I+1 

0480 IF N>L THEN STOP s REM COMMA WAS AT END 

0490 R*=RIGHT*(A*,L-N+1) : REM TEXT AFTER COMMA 

0500 IF LEFT*(L*,1)="&" GOTO 520 

0510 T*=L* s L*=R* s R*=T* : REM SWITCH IF NECESSARY 

0520 I=ASC(RIGHT*(L*,1)) - ASC("A") + 1 

0530 IF I>0 THEN IF I<4 GOTO 550 

0540 PRINT "PARAMETER ERROR — "; A* s STOP 

0550 C*=P*(I) : REM GET PARAMETER 

0560 REM NOW DECIDE WHETHER PARAMETERS MATCH, AND 
0570 REM WHETHER TO SET PRINT FLAG OR NOT 


0580 IF C=1 THEN IF C*=R* THEN P=1 s GOTO 610 
0590 IF C=0 THEN IF C*<>R* THEN P=1 ; GOTO 610 
0600 P=0 

0610 GOTO 160 : REM AND THEN REPEAT 


DOS Update 

If you look at Listing 8, you will 
see that the STRUBAL + compiler 
was run under CP/68. This compil¬ 
er is available for all the popular 
6800 operating systems, and my 
choice of CP/68 was strictly to gain 
some familiarity with it. 

CP/68 is an interesting disk-op¬ 
erating system that has some simi¬ 
larities to other systems, especially 
in its use of the PIP routine. In 
some ways I thought it was similar 
to CP/M as well as some earlier 
Digital Equipment Corp. mini¬ 
computer operating systems. 

CP/68 and STRUBAL 4- are espe¬ 
cially interesting in one respect— 
they are both available with full 
source code. Though the version 
given in the book was slightly dif¬ 
ferent from the actual code, it was 
close enough to allow modifica¬ 
tions to fit my system. 

In other respects, however, I 


found the manuals hard to read. 
Although these are quite thick and 
contain a lot of information, the or¬ 
ganization makes it hard to find 
things. In several areas I had to 
make rather educated guesses, 
and try a few commands before I 
found the right sequence. Several 
times I accidentally erased files or 
clobbered disks because of the 
wrong sequence of commands. But 
these are problems which obvi¬ 
ously would go away with some 
familiarity. 

The major problem with CP/68 
is its lack of support by other ven¬ 
dors. Although Hemenway offers 
a text editor, assembler, linkage 
editor and compiler, they do not 
offer a plain BASIC interpreter, 
disassembler or other useful sys¬ 
tems and application software; nor 
does anyone else. In that sense, the 
choice of a more popular disk-op¬ 
erating system would probably be 
better. ■ P. Stark 
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Are you looking for. . . 



When you subscribe to a magazine, you want to get REAL 
SOLID INFORMATION, not just a giant catalog of ads 
every month. . . and mostly the same ads, if you’ve noticed. 
Kilobaud Microcomputing has the meat: feature articles 
written by the most knowledge¬ 
able people in the field, yet writ¬ 
ten for the relative newcomer to 
computing. Kilobaud Microcomputing 
has more articles than any other maga¬ 
zine in the field... by a wide margin 
. . . regardless of fatness. In 1980 Kilo¬ 
baud Microcomputing published 409 
articles . . . and that included a wealth 
of programs which you could use. 

Compare that with 133 paltry arti¬ 
cles in Brand B , the “Fat Albert ” 
of the computer field. You can 
get far more from your computer 
if you can really understand it, 
which is where the simple articles 
in Kilobaud Microcomputing 
come in. You don’t need a science 
degree to get through it like some 
magazines I could mention. The 
practical reviews of both hardware 
and software in Kilobaud Micro¬ 
computing can save you a bundle 
... far more than the cost of a 
subscription . . . even for life. The 
wealth of programs give you things you 
can do with your computer. . . again at a 
fraction of the cost of buying the same 
program over the counter. Further, the 



articles on programs help you learn how to write and modify 
programs that you have to do yourself. 

When you subscribe to a magazine, you want to pay for 
the information, not a bunch of ads. The advertisers are 
already paying for them so why should you? Kilobaud 
Microcomputing has been running around 40% advertising 
while Brand B has been running 60-70%, making fat issues, 
but with little real information for you. 

You want to learn about computers as fast as you can. The 
editors of Kilobaud Microcomputing are 
under orders (pain of death or 
worse) to keep the material as sim¬ 
ple as possible so new comers will 
be able to learn about computers 
as quickly as possible. Kilobaud 
Microcomputing covers all types 
of microcomputers, including (to 
some extent) the TRS-80 though 
this is covered overwhelmingly in 
80 Microcomputing , a sister pub¬ 
lication. 

At $2.95 a copy, Kilobaud 
Microcomputing is the best infor¬ 
mation buy you’ll find. At $25 a 
year (you save $10.40 off the 
newsstand price) you’re investing 
in the most valuable library of 
microcomputing you can buy. . . 

2,960 pages in 1980! 




□ So, please bill me $25 for one year’s subscription 
to Kilobaud Microcomputing. 


Canadian $27/1 year only, US funds. 
Foreign $35/1 year only , US funds. 
Please allow 4-6 weeks for delivery. 


name 
street 
city _ 


state. 


zip_ 


Kilobaud Microcomputing © Box 997 • Farmingdale NY 11737 
is a division of 


I— 




1 ^ 
J_" 


Peterborough NH 03458 


322B7 


^See List of Advertisers on page 162 
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Sometimes, when a conventional closure switch is not effective, you have to take matters into your own hands. 


For the Thick-Skinned 
Computerist 

By David W. Stockburger and Allen Penn 


T his quick, relatively bounce-free 
switch responds directly to hu¬ 
man touch and has no moving parts. 
While we designed it for a psycholog¬ 
ical experiment, it can be used in any 
situation where direct human input 
to the computer is desired, such as 
applications for the handicapped, 
musical instruments and industrial 
control. 

The switch is called a skin to print¬ 
ed wiring (S2PW) switch, and is 
shown in Photo 1. 

Theory of the Switch 

The human skin, while having a 
fairly high resistance, does allow 
some current to pass when a circuit is 
completed through it. This is called 
the galvanic skin response, or GSR. 
(GSR is measured in lie detector tests 
because the resistance of the skin is 



Photo 1. Finger-tapping apparatus. 



Fig. 1. Printed circuit to detect finger contact 
(magnified 2x). 
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lessened when a person is under 
stress.) 

The S2PW switch uses this princi¬ 
ple by comparing the voltage of a 
completed circuit through the finger¬ 
tip with a given standard voltage. If 
the voltage through the circuit is 
greater, then the finger is present. If 
not, then the finger has been lifted. 

Building the Switch 

The finger completes the circuit 
when it comes in contact with a print¬ 
ed circuit (illustrated in Fig. 1). The 
finger-tapping apparatus built for the 
psychological experiment had eight 
of the switches glued to a Velcro fas¬ 


tener so the switches could be moved 
to allow for different-sized hands. 
You may need to silver- or nickel- 
plate the contacts, although the cop¬ 
per plating has given us no trouble up 
to this point. 

The voltage comparison is per¬ 
formed in the circuit diagrammed in 
Fig. 2. The LM339N chip allows four 
simultaneous comparisons; thus two 


Address correspondence to David W. Stockburger 
and Allen Penn, Psychology Department, South¬ 
west Missouri State University, Springfield, MO 
65802. 



















circuits are needed for eight fingers. 
Experimentation with the circuit 
showed that resistors R1 through R4 
could range between 252 kilohms to 
10 megohms. The higher the value of 
these resistors, the greater the sensi¬ 
tivity of the switches. A variable re¬ 


sistor would allow for individual dif¬ 
ferences, such as sweaty palms or the 
calloused fingertips of a guitar player. 

The switches described here are 
low cost, fast, accurate, relatively 
bounce-free, and should have a very 
long life.B 


5V 



TO ADDITIONAL 
LM339 CIRCUITS 


TO 

COMPUTER 
INPUT PORT 



Fig. 2. Voltage comparator circuit. 
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LOBO Add-On 
Disk Drive 
Subsystems 

For Apple, TRS-80, S-100 

Based Computers 



Expansion and enhanced capabilities are key words in achieving full utilization of your computer system. Our complete line of LOBO disk 
drive subsystems are the ideal, cost-effective way to provide the expansion capabilities you need to meet your system growth requirements. 
All of our subsystems are complete, thoroughly-tested, 100% burned-in, and feature a 1 year 100% parts/labor warranty. 


APPLE 


•Double Density Controller 


3101 Minifloppy. $399 31011 Minifloppy w/interface card $489 

8101CA One SA800 in cabinet w/power. DDC* Controller, cable and manual $1449 

8202CA Two SA800 in cabinet w/power. DDC* Controller, cable and manual $1889 

5101CA One SA850 in cabinet w/power, DDC* Controller, cable and manual $1759 

5202CA Two SA850 in cabinet w/power, DDC* Controller, cable and manual $2364 

LCA-22 Double Density Controller only $599 


s-ioo BASED 
COMPUTERS 

MODEL NO. DESCRIPTION 
4101C SA400 in cabinet w/power $369 
8212C Two SA801 in cabinet w/power $1329 

5212C Two SA851 in cabinet w/power $1799 


GENERAL 

MODEL NO. DESCRIPTION 

8212C Two SA801 in cabinet 

w/power $1329 

5212C Two SA851 in cabinet 

w/power $1799 


TRS80 

MODEL NO. DESCRIPTION 

4101C SA400 in cabinet w/power $369 

8101C II One SA800 in cabinet w/power for Mod. II $909 

8202C II Two SA800 in cabinet w/power for Mod. II $1349 

LX80 Double density expansion interface $641 

RS232 Dual Serial Port Option $75 


✓ 126 



JR 

INVENTORY CO., 

P.O.Box 185, Santa Yhez,Ca., 93460 
(805) 688-8781 


✓ See List of Advertisers on page 162 
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Business Is 

Our Business 

Gene Cayot, Sales Manager, MSI. . . 

We have been building commercial quality computer systems for 11 years 
now. . . a lot longer than most companies in our industry. Our reputation 
for quality and reliability has been firmly established in over twenty different 
countries where MSI Business Systems are sold. 


Let me tell you more about MSI and our business systems. . . 


With MSI you get a lot 

more than just hardware. 








Technical Support 

We offer the finest and most extensive customer support of any company 
in our industry. Our systems are equipped with modems which permit our 
technical support staff to perform system diagnostics and file maintenance 
remotely via telephone lines. Our company aircraft allows support personnel 
to be at the customer’s site within a few hours if necessary. 

Expandability 

Our systems do not have built-in obsolescence. Any MSI computer 
system can be expanded to run in multi-user mode, with large capacity hard 
disk drives, and with our business software. MSI systems can grow, as your 
business grows, to meet your needs. 

Customer Training 

We hold seminars at selected locations around the country which provide 
training in all areas of MSI system operations — from installation to the use 
of our business software. 

Business Is Our Business 

Our business software modules are designed for “real world” business 
use. We offer complete audit trail files for all changes to the data base, 
complete history files, and general ledger posting files. Back-up routines 
provide maximum protection of the data files on removable disk cartridges. 


Let MSI help your business run better 

If you have a problem in inventory control, bills of material, order 
entry/accounts receivable, general ledger, or cost accounting — give me a 
call personally for more information on an MSI Business System. 



220 West Cedar • Olathe, Kansas 66061 


913-764-3273 


Toll Free 800-255-6638 • TWX 910 749 6403 


TELEX 437049 



























With an Apple and an inexpensive plotter, you can have a full graphics station to construct, review, plot 

and store graphs. 


A Fully Graphic Apple 

By Rolf A. Deininger 


I f you need a graphics station but 
don't have a lot of money, consider 
an Apple microcomputer with a Hi- 
plot plotter. For about $4000, you can 
have a system that will let you con¬ 
struct, scale and plot graphs in a 
variety of colors for both research 
and teaching. The cost is about one 
quarter that of a comparable system 
using a Tektronix graphics terminal. 

The system we use includes an Ap¬ 
ple II with 48K bytes of memory, 
floppy disk and monitor, a communi¬ 
cations card, modem, the Hiplot and 
a TEKSIM chip. It can be used in two 
modes—as a simple graphics termi¬ 
nal and as a remote plotting station 
for a host computer. 

In the first mode, the TEKSIM 
(Tektronix Simulator) turns the Ap¬ 
ple into a Tektronix 4010 terminal. 
The only real difference is in the reso¬ 
lutions—1000x700 pixels for the 


Dr. Rolf A. Deininger is a professor of environ¬ 
mental health at the University of Michigan's 
School of Public Health in Ann Arbor, MI 48109. 



A full graphics station consisting of an Apple microcomputer and the Hiplot. printer. 


Apple II (48K) with floppy disk and monitor $2000 

Communications card and modem 300 

Hiplot (DMP-2), Houston Instrument, Austin, TX 787533 1200 

TEKSIM chip and software, ABW Corp., 1929 Plymouth, Ann Arbor, MI 48105 500 

Cables, pens 100 

Total $4100 


A list of parts and prices. 
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A simple command lets you start plotting 
while on-line to the host computer. 


Tektronix vs 280 x 192 for the Apple. 
Thus, in a large graph, some of the 
details are not as clearly visible. But 
since the paddles give you a full 
blow-up feature, you can enlarge any 
part of the graph to look for details. 
Once you've constructed a graph, 
you can send it to a central plotting 
system for output. 

In the second mode, the TEKSIM 
software lets you capture the full 
detail and save the graph on disk for 
later plotting. 

Of course, a simple command will 
let you start the plotting while you're 
still on-line to the host computer. The 
command menu is simple: C for con¬ 
tinue, Q for quit, S for scale, P for plot 
and V for view. 

Any of the graphs on disk can be 
viewed, plotted or scaled (enlarged or 
reduced) within the limits of the plot¬ 
ting system. Thus, you can close the 
connection to the host system to re¬ 
duce costs, and later draw the picture 
off-line. Since the pens are inter¬ 


changeable, the drawing can be done 
in several colors. 

Fig. 1 shows a graph constructed on 
the University of Michigan computer 
system and plotted off-line on the 
Hiplot. The data is from a water- 
quality monitoring station on the 



Fig. 1. Sample graph produced by the Apple II 
and Hiplot. 


Ohio River and shows the concentra¬ 
tion of suspended and total solids in 
the river. Fig. 2 shows another graph 
on some of the ongoing research on 
the relationship between drinking 
water and health. The rectal and col¬ 
on cancer rates for white males are 
plotted versus the organics content in 
the drinking water. Again, the con¬ 
struction of the graph and the letter¬ 
ing were done on the host computer 
Amdahl 470/V8), and the graph was 
plotted off-line. ■ 



Fig. 2. Graph used in the study of drinking water 
and health. 



mayday 
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NOW Mayday IS SMART 

Mayday has established itself as the best protec¬ 
tion against power interuptions to most 
mini-micro-computers. 

Now Mayday has all the features you have asked for! 

. i ‘ •; - w.. ■ • 

• Constant voltage regulated output 

• I/O port which tells computer when AC is off 

(smart) 0 

• High,low and charge LED indicators 

• Low battery audible alarms and UPS shutdown 

• High start up capability for harg disk 

• Zero crossing d.c. feature that handles any 
type of computer power supply 

• New three stage sense circuit that protect 

0 from all types of power failure-including rapid 
inductive kickback 

...designed for protecting computers. 


IFun ’ftfbea'tcfi, $nc. 




Box 210 New Durham, NH 03855 
(603) 859-7110 TWX 510-297-4444 
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Because your computer is 


BUSINESS ANALYSIS 

Business Analysis is a flexible, professional time series analysis and forecast¬ 
ing package. It features a unique graphing capability and can direct any chart or 
graph to your printer. Ideal for personal or business applications, Business Analy¬ 
sis can be used in sales and stock market analysis, forecasting, product or 
business planning, and family spending and energy consumption trends. Docu¬ 
mentation included. Model I & III, Level ll,.16K. 


TRS-80,* Tape, #0140R-26. $75.00 

TRS-80,* Disk, #0152RD-26.$99.95 


EASY CALC 

Easy Calc is a unique program that will turn your computer into an electronic 
worksheet with all the speed and power of a programmable calculator. In addition 
to the regular calculator features, you can calculate percentages, summations of 
all rows of columns and other time saving functions. Your worksheets can be 
merged with Scripsit* word processor files for complete, professional reports. 
ENTER and SAVE your calculations with a touch of a single key! Easy Calc's 
special library feature allows you to name each file with up to 28 characters. All op¬ 
tions are MENU selectable and described in plain English. A detailed User’s 


Manual is provided. 

TRS-80,* Disk, #0369R3D-26 (Model III version).$49.95 

TRS-80,* Disk, #0269RD-26 (Model I version).$49.95 


TLDIS/DLDIS 

Tape and disk-based Labeling Disassemblers, TLDIS and DLDIS are three-pass 
disassemblers which assign labels (where appropriate) to routines in a machine- 
code program to give an output which is identical to a hand-assembled source 
code. Options enable you to send the disassembly to a lineprinter or to tape. TLDIS 
and DLDIS have many other special features and come complete with documenta¬ 


tion. Model I & III, Level II, 16K. 

TLDIS, TRS-80,* Tape, #0230R-26.$14.95 

DLDIS, TRS-80,* Disk, #023lRD-26.$19.95 


THE ELECTRONIC BREADBOARD 

The Electronic Breadboard permits the design and analysis of analog circuits. It 
can be used to evaluate voltages, currents, impedance and the frequency response 
of any circuit. This package is ideal for audio component repairmen, ham radio 
operators, hobbyists, electrical engineers, telecommunications engineers, 
audiphiles and students of electronics. It is a great training aid! Documentation is 
included. Model I & III, Level II, 16K. 

TRS-80,* Tape, #0287R-26.$49.95 

SUPER»TERMINAL 

The most flexible and powerful microcomputer terminal program available at 

any price, Super»Terminal, allows you to communicate with almost any other 
computer system quickly and efficiently. It provides single key auto sign-on, file 
transfer capabilities which include prompted output and Xon/Xoff code recogni¬ 
tion, and a continuous count of parity, framing and overrun errors. These and many 
more features make communications with Super»Terminal fast, efficient and 
easy to use. Requires TRS-80* Model I or Model III with 32K memory and one disk 
drive. Documentation is included. 

TRS-80,* Disk, #5700RD-26.$95.00 


TYPING TEACHER 

Transform your computer into both a typewriter and an instructor with this com¬ 
plete seven-part package. Includes on-screen diagrams and practice sessions. 
Your computer becomes a bottomless page for typing practice. The lessons are 
tailored to the keyboard, but train you to use any standard typewriter. Manual. 
Model I & III, Level II, 16K. 

TRS-80,* Tape, #0099R-26.$12.95 

SPACE SHUTTLE 

Instant Software’s Space Shuttle puts you in the command pilot's seat of 
America’s first reusable space shuttle. Until commercial space flight becomes a 
reality, this is the closest you'll get to the ultimate flight. Complete with documen¬ 
tation. Model I & III, Level II, 16K. 

TRS-80,* Tape, #0332R-26.$14.95 


JET FIGHTER PILOT 

After you’ve flown a few missions with the Jet Fighter Pilot package, you’ll know 
you’ve earned your wings. Jet Fighter Pilot is a brilliantly realistic simulation of a 
real mission putting you in total control of the aircraft. All controls respond the 
same as they would on a real jet fighter. This combat flying program comes with 
comprehensive documentation. Model I & III, Level II, 16K. 

TRS-80,* Tape, #0159R-26.$14.95 


DANGER IN ORBIT 

Danger in Orbit is a real-time, machine-code space game with variable levels of 
difficulty, superb high-speed graphics, sound effects and automatic scorekeeping. 
Destroy asteroids with your anti-matter cannon! Prevent alien spacecraft from in¬ 
vading the Terran Defense Network. Avoid alien attacks from hyperspace. Only 
lightning reflexes and nerves of steel will enable you to survive Danger In Orbit. 
Comes with documentation. Model I & III, Level II, 16K. 

TRS-80,* Tape, #0237R-26.$14.95 


SKYBOMBERS II 

Skybombers II is an aerial war game pitting two nations against each other. Bat- 
tlesounds and graphically displayed explosions give each battle a vivid reality. The 
scores for both countries are constantly updated at the bottom of the display 
screen. Experience air warfare at its best with Skybombers II. Requires 32K RAM, 
Applesoft in ROM and game paddles. Documentation is included. 


APPLE,* Tape, #0183A-26.$9.95 

APPLE,* Disk, #0271 AD-26 .$19.95 


BALL TURRET GUNNER (with sound) 

Ball Turret Gunner is a deep space, laser attack game. As a member of the Ball 
Turret Gunner service you’re at the console of the spaceship: your mission— 
destroy the enemy! Multiple levels of difficulty, optional sound effects, superb 
graphics and complete documentation enhance this program. Model I only. 
TRS-80,* Tape, #0051R-26.$9.95 
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only as good as the software 


GEOGRAPHY EXPLORER:USA 

Learn the vital facts about each state in our union In the most fun and 
fascinating way yet. The program displays computer generated maps of the United 
States, its seven regions and even its individual states. Questions may be multiple 
choice, recognition or fill-in format. A unique TEACHER mode allows multiple op¬ 
tions of how the material is to be presented. As an added bonus, Geography Ex- 
plorer.USA has the capability of supporting a light pen. The union of sophisticated 
software with the speed and novelty of the light pen represents a milestone in Com¬ 
puter Assisted Instruction. Fully documented, this program is educational for any 
age group. Model I or III, Level II, 16K. 

TRS-80,* Disk, #0071RD-26.$49.95 


MASTER REVERSI 


Here’s how to order: 

RETAIL: Ask us for a list of the Instant Software dealers nearest you. If there is 
not one near you, let us know. Meanwhile, if you would like to order any of the 
products featured on these pages call toll-free 800-258-5473, or use the handy 
reply card in this magazine (a photocopy of it is acceptable). Just fill in the 
necessary information and return it to us. To receive a free copy of our latest 
catalog, just ask, or check the appropriate box on the reply card. Visa, Master¬ 
card, American Express and personal checks or money orders are accepted. 
Sorry, no C.O.D.’s. Please add $2.50 per order for postage & handling. 

DEALERS: If you would like to join the hundreds of Instant Software dealers in 
the United States, Canada and Europe who are already celebrating our software, 
fill in the coupon below (a photocopy is acceptable) or call toll-free 800-258-5473 
and ask for our dealer sales department. 


Master Reversi is a state-of-the-art game that’s simple to play, yet infinitely 
challenging. It is a tournament-winning program that has more features than any 
other reversi program on the market. Master Reversi offers a special library of 
tournament-level games for you to analyze. Whether you’re having fun or studying 
for the world championship, Master Reversi is the game for you. Documentation in¬ 
cluded. Model I, Level II, 16K. 

TRS-80,* Disk, #0378RD-26.529.95 


AIR FLIGHT SIMULATION 

An actual simulated take off, flight and landing, Air Flight Simulation is 
both fun and educational. Basic flight instructions, explanations of basic 
aerodynamics, principals of flight and well illustrated documentation included. 
TRS-80* version requires Model I or III, Level II, 16K. APPLE* version requires 16K 
RAM and Applesoft. 

TRS-80,* Tape, #0017R-26.59.95 

APPLE,* Tape, #0148A-26.59.95 


COSMIC PATROL 

With Cosmic Patrol you get the best of the search and destroy space games. Im¬ 
pressive sound option and superb graphics make Cosmic Patrol the best of its 
kind. Defend your interstellar space and prey on the enemy with this fast, real-time 
action game program. Documentation included. Model I & III, Level II, 16K. 


TRS-80,* Tape, #0223R-26.$14.95 

TRS-80,* Disk, #0224RD-26.$19-95 


SANTA PARAVIA AND FIUMACCIO 

Build a powerful kingdom from your tiny city-state. Set in the year 1400 AD, 
in Italy, this challenging program allows you to test all your leadership skills. 
See if you have what it takes to be a wise and competent ruler. Well 
documented. TRS-80* version Model I & III, Level II, 16K. APPLE* version requires 


Applesoft in ROM. 

TRS-80,* Tape, #0043R-26....$9-95 

APPLE,* Tape, #0174A-26. $9-95 

APPLE,* Disk, #0229AD-26.$19.95 


*TRS-80, and Scripsit are trademarks of Tandy Corp. APPLE is a trademark of 
Apple Computer Co. 


Instant Software 

A SUBSIDIARY OF WAYNE GREEN INC., PETERBOROUGH, NH 03458 


/ I want to join the celebration! \ 

As an Instant Software dealer you can open up a new world 
of software for your customers. You’ll receive the finest 
business, utilities, applications, games, simulations and educa¬ 
tional software for most popular microcomputers. Find out 
how you can increase your profits as an Instant Software 
dealer. Inquire today—you owe yourself a celebration. 

□Call me directly. 

□Send me dealer information. 



State 


.Zip. 


Your nalfce 


Telephone ( ) 

AREA CODE 


Instant Software, Inc., Peterborough, NH 03458 


C-26 































Sherlock Holmes would have loved this game for the Apple and TRS- 80 . 


Color Code Combo 


By R. Daniel Bishop 


"Elementary, my dear Watson! If only 
two colors are correct when you have 
guessed 'red-red-blue-green/ and two 
colors are correct when you have 
guessed 'blue-blue-green-red ,' then you 
cannot have two blues or two reds, so 
you also cannot have both blue and red 
together. This means that you must have 
three greens, and since you have no cor¬ 
rectly placed colors in your first guess, 
the three greens must occupy the first 
three squares. Furthermore, with only 
one correctly placed color in your sec¬ 
ond guess, it must be that the fourth 
square is blue, and your code is 'green- 
green-green-blue. ' " 


M y sincere apologies to Conan 
Doyle for suggesting that Sher¬ 
lock Holmes, the super hero of de¬ 
ductive reasoning, would have de¬ 
meaned himself with such a trivial 
problem. But it is true that much of 
the scientific foundation of modern 
technology derives from effective 
and sometimes brilliant deductive 
reasoning. Learning to correctly de¬ 
duce answers to seemingly impossi¬ 
ble questions is a skill most often ac¬ 
quired through practice. But setting 
up problems to test and fortify this 
skill can be a formidable task. 
Mastermind, a game recently pa- 
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tented and marketed by Invicta Plas¬ 
tics Ltd. of Leicester, England, pro¬ 
vides the opportunity for one play¬ 
er to exercise his powers of de¬ 
duction to break a code offered 
by his opponent. The code consists 
of a sequence of four colored pegs. 
Each peg can be any of six available 
colors, and the code sequence is, of 
course, shielded from the player try¬ 
ing to break the code. 


The game can be tailored 
to present a challenge 
to all players. 


The code breaker establishes a 
guess by arranging four colored pegs 
in a row. He asks his opponent to eval¬ 
uate the guess, and is then told how 
many of the pegs that he has chosen 
are the correct color, and how many 
of these pegs are located in the cor¬ 
rect positions of the board (thereby 
corresponding exactly, color and po¬ 
sition, to a peg in the code). Although 
the code breaker isn't told precisely 
which pegs are the correct color or 
correctly placed, it becomes clear 
after several guesses and successive 
evaluations that certain deductions 
can be made regarding the code. 


Although this game provides some 
variation on the above procedure, it 
can easily frustrate younger children 
who have had little experience in de¬ 
ductive reasoning. On the other 
hand, for many adults the game is not 
very challenging. And two people 
must be available to play. 

The microcomputer can easily 
solve these problems. By randomly 
selecting the colors and their arrange¬ 
ment for the player, the computer 
makes a second player unnecessary. 
It allows the player to choose the 
number of colors to be used (3- 
8), the number of pegs (size of 
tableau) to be used in the code 
(again 3-8) and the number of 
guesses permitted (4-12); thus the 
game can be tailored to present a 
challenge to all players, from the 
preschooler to the adult mastermind. 

This article provides listings for the 
TRS-80 (Listing 1) and Apple (Listing 
2) versions of Color Code Combo. 
The three parameter options are 
available at the beginning of each 
game. And unlike human players, the 


Address correspondence to Dr. R. Daniel Bishop, 
Custom Comp, PO Box 429, Buena Vista, CO 
81211. 













PL/I-80™: Not for beginners* 



Why S / 

Microcomputer/ 
Consultants Co. 

Chose / 
PL/I- 80 ™* 

For 

Business Applications 


go) GIGJTAL RESEARCH' 


Name:_ 

Title:_ 

Company: 
Address: _ 


DJGJTAL RESEARCH 8 


p?| Far 

ii CP; ft 
m LINK 

■ 


P.O. Box 579G, Pacific Grove, CA 93950 

Europe: Vector, Inti, Leuven. Belgium, 32(16)202496 
Far East: Microsoftware Assoc., Tokyo, Japan, 03-403-2120 

CP/M is a registered trademark of Digital Research, Inc. PIVI-80, BT-80 and 
LINK-80 are trademarks of Digital Research. Inc. 

“ Copyright 1981. Digital Research. Inc. 


:j 


For internal savings, product capabilities, code 
speed and upward compatibility—How PL/I-80 
meets these criteria is making software news. 

MC is a successful company selling business 
applications to first time users. 

MC switched from a popular but less efficient 
language. MC benefits from these PL/I-80 (ANSI 
Subset G) features. • Fast design with picture 
specifications for output. • Easy data retrieval 
with BT-80™ file manager. • Improved performance 
with LINK-80™ loading of disk resident overlays. 

• Small fast programs with optimized object code 
and no interpreter. 

Specific examples of PL/I-80’s speed, memory 
conservation, error checking, and control in the 
business environment are cited. 

In a candid interview, Mr. Charles Russell, MC’s 
president, discusses his professional programming 
needs. 


Sfc Mr. Russell distinguishes, “ PL/I-80 isn't a panacea. 
It's a programmer's language, idealfor the 
experienced programmer. Just as PASCAL and 
BASIC are good for beginners." 


Worldwide market exposure of your products 
and company through your listing in our CP/M® 
Compatible Software Catalog; news affecting your 
business in a free subscription to ISV FORUM; plus 
comprehensive seminars comprise our ISV Support 
Plan for those who write applications under CP/M. 


Yours free. See why 

MC switched. Then compare 
your language. 

Limited quantity. Respond 
now and receive a bonus 
book, PL/I-80 Command 
Summary, a quick reference 
to 343 PL/I-80 commands 
and error messages. 

I’d like to analyze PL/I-80 
features. Send your Brochure 
& Bonus Book to: 


PL/I-80 

COMMAND 

SUMMARY 


JO DJGlTfll BESEffCH' 


•sSee List of Advertisers on page 162 
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computer doesn't make mistakes 
when it evaluates a guess. 

Playing the Game 

At the beginning of each game the 
player selects the number of colors to 
be used, the size of the tableau and 
the number of guesses to be allowed, 
keeping his responses within the lim¬ 
its shown above and displayed on the 
screen. The Apple version provides 
one more option—it can be run in col¬ 
or, using page 1 of low-resolution 
graphics, or in black-and-white, us¬ 
ing an alphabetic character to repre¬ 
sent a given color (R for red, etc). Re¬ 
sponse to this question is made by 
pressing the letters C or A. 

The screen display is then pre¬ 
sented with the flashing cursor mark¬ 
ing the position of play. (In the color 
version, the flashing cursor is actual¬ 
ly a blinking graphics block.) A table 
provides the list of acceptable colors 
for this particular game (displayed in 
a column to the left on the TRS-80 
and along the bottom of the screen for 
the Apple), along with the alphabetic 
key to select that particular color. 

When the player has guessed a se¬ 
quence of colors equal to the size of 
the tableau, the prompt and flashing 
cursor appear at the bottom of the 
screen to ask the player to press X for 
corrections or E to end his turn. 
Pressing the X key erases the guess 
just made and returns the cursor to 
the appropriate row, allowing the 
player to revise his previous guess. 
Pressing the E key causes the com¬ 
puter to evaluate the guess just made 
and respond with the number of cor¬ 
rectly guessed colors and correctly 
placed colors. 

Using the example presented in the 
opening paragraph (and illustrated in 
Fig. 1), the evaluations would have 
been 2 and 0 for the first guess, and 2 
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and 1 for the second guess. If a third 
guess had been made, green-red- 
blue-green, the evaluation would 
have been 3 for correct colors (two 
greens and a blue) and 1 for correct 
placement (the first green). The 
player can now make another guess, 
if he hasn't reached the limit selected 
at the start of the game. 

If the correct code is not guessed in 
the allotted number of tries, the game 
ends with the computer displaying 
the correct code and an appropri¬ 
ate comment. 


The Apple version lets the player 
switch back and forth during the 
game between the color-graphics pre¬ 
sentation of the board and an alpha¬ 
betic presentation. This can be done 
before each evaluation by pressing 
the S key to switch modes. 

The interpretation of the evalu¬ 
ations while in the color-graphics 
mode is slightly different. Correctly 
chosen colors are represented in the 
evaluation column as a lighted block 
on the same row as the guess being 
evaluated. Each white block repre¬ 
sents a correctly chosen color that is 
not properly placed. Each red block 
represents a perfect match with the 
code, both in color and in placement. 
Thus two red blocks and three white 
blocks represent five correct colors, 
two of which are correctly placed. 
This would correspond to a 5 for cor¬ 
rect colors and a 2 for correct place¬ 
ment in the alphabetic display. 

The Programs 

I have adjusted both program list¬ 
ings to make their respective line 
numbers correspond as closely as pos¬ 
sible to each other. Thus, you can 
readily compare a part of the BASIC 
instruction set used by the two sys- 


CHOICES: 



CORRECT 

CORRECT 





COLORS 

PLACEMENT 

R 

RED 

#1 

R R B G 

2 

0 

B 

BLUE 

#2 

B B G R 

2 

1 

G 

GREEN 

#3 

G R B G 

3 

1 



M 






#5 






#6 






#7 






#8 





PRESS X FOR CORRECTION: 

PRESS E TO END TURN. 

Fig. 1. A simulated TRS-80 display of Color Code Combo. Example of guesses and corresponding eval¬ 
uations used in the game. 



TRS-80 

Apple 

Simple timing delay loop: 

10 

10 

Flashing cursor: 

25 

25 

Alphabetic display formatting: 

65 

600 

Color-graphics display formatting: 

- 

400 

Options listing: 

90 

90 

Guess evaluation: 

260 

260 

Concluding responses: 

325 

325 

Color correlation with alphabet: 

- 

500 

Color display of evaluation chart: 

- 

520 

Conversion from color-graphics to alphabetic display: 

-- 

700 

Table 1. List of subroutines. 




























































A$ Keyboard response character. 

A Numeric value of AS. 

C The number chosen for the number of colors in the game. 

T The size of the tableau. 

G The number of guesses. 

S * Whether alphabetic (S = 1) or color-graphics (S = 2) mode. 

B$ The character used to alternate with * for the flashing cursor (TRS-80). 

FI A flag in the flashing cursor subroutine indicating with a 1 that a keyboard 
response has been made. 

CRS The cursor character used by the TRS-80 program. 

CR The cursor position. 

R$ The randomly generated computer code. 

CC The number of correctly chosen colors. 

CP The number of correctly placed colors. 

RTS A temporary variable to hold the value of R$. 

I, J, K and L Loop variables. 

(An asterisk (*) denotes a variable used only with the Apple listing.) 

Table 2. List of variables. 


terns. Number correspondence also 
simplifies the documentation which 
follows. 

The REMark statements have been 
included to clarify the listings. They 
are not necessary for the operation of 
the programs and can be omitted if 
you wish. 

All program branches are to line 
numbers containing operational state¬ 
ments. If you use the Apple version 
only in the alphabetic mode (for 
black-and-white-only applications), 
much of the Apple listing can be 
omitted; the color-graphics mode is 
handled in distinct subroutines. 


Because of the need to store inter¬ 
mediate guesses in the Apple pro¬ 
gram in order to allow switching 
from alphabetic to color-graphics 
mode and back, the Apple version re¬ 
quires dimensioning three variables 
(line 5) to hold the color sequence and 
evaluation results of each guess. Fur¬ 
thermore, although the Apple auto¬ 
matically provides for a flashing cur¬ 
sor in the alphabetic mode, in the 
color-graphics mode it is necessary to 
program it. Thus lines 16-56 in the 
Apple program provide the flashing 
color-graphics block, while lines 
16-56 in the TRS-80 program provide 


ZB, ZC Alternating colors of the flashing graphics block. 

X$(i) Stores the string corresponding to the i'th guess. 

CC(i) Stores the number of correct colors for i'th guess. 

CP(i) Stores the number of correctly placed colors for the i'th guess. 

H,V Horizontal and vertical tab positions for the cursor. 

X,Y Horizontal and vertical vectors for positioning a graphics block with the PLOT 
instruction. 

Table 3. List of additional variables used in the Apple version. 


Listing 1. TRS-80 listing. 


COLOR 

CODE 

COMBO 


DEV. FOR TRS-80 BY D. BISHOP 
1981 CUSTOM COMP 
BOX 125 BRANSON, MO 65616 


** DELAY LOOP SUBROUTINE 
=1T0999:NEXT:RETURN 


REM 
REM 
REM 
REM 

GOTO100 
REM 

10 REM * 

15 FORI 

16 REM 

20 REM ** FLASHING CURSOR SUBROUTINE ** 

21 REM 

25 IF CR$=B$ THEN CR$="*" ELSE CR$=B$ 

30 PRINT@CR,CR$; 

35 FOR 1=1 TO 15 
40 A$= nn :A$=INKEY$ 

45 IF A$<>"" THEN IF ASC(A$)<>13 THEN A=VAL(A$):1=15:Fl=l 
50 NEXTI 

55 IF FlOl THEN 25 ELSE Fl=0: RETURN 

56 REM 

60 REM ** DISPLAY FORMATTING SUBROUTINE 

61 REM 


(jAore_ v 


LOWEST PRICES 

TRS-80- 



Model III 16K $839 



Line Printer VII. $329 


nirirtATA Microline 80 

0KIDATA Microline 82 

$394 

$499 

EPSON MX-70 

$389 

EPSON MX-80 

$4 79 


S SAVE 


MOST ORDERS 
SHIPPED WITHIN 
ONE BUSINESS DAY 


$ 


VERBATIM DATALIFE™ DISKETTES 
5‘/4-inch (box of 10) $25.95 

8-inch Double-Density, $43.95 

* Payment Money Oder Cashier s 
Check. Certified Check Personal 
Checks require 3 weeks (o clear VISA 
MASTERCHARGE — Add 3% 

WRITE OR CALL FOR OUR COMPLETE PRICE LIST. 

CALL (602) 458-2477 
mm All prices are mail order only mb 

RAND'S 

2185 E. FRY BLVD. 

SIERRA VISTA, AZ 8S635 

* TRS-80 is a trademark of Tandy Corporation^ 
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500 K 

Great Reasons 
to Buy Your 
Diskettes From 
Snappware! 

Byte for byte, performance 
counts. Every byte of data you 
record is important. That's why 
Snappware offers Scotch disk¬ 
ettes. the highest quality disk¬ 
ette on the market at very com 
petitive prices. Scotch diskettes 
are tested and quaranteed error 
free. And the low abrasivity 
saves your read/write heads. 

Scotch Brand 744-0 

The premium graae.mini-floppy. 
Double density certified. The 
very finest available for your 
Model III. 

One Box 529.00/box 

Five Boxes 528.50/box 

Ten Boxes S28.00/box 


Scotch Brand 744-D 


single 


Eight inch single sided, 
density soft sectored. 

One box 526.75/box 

Five boxes 526/box 

Ten boxes §25.25/box 

Scotch Brand *741-0 

Eight inch single sided, double 
density soft sectored. The very 
best. 

One box • 534.50/box 

Five boxes S33.50/box 

Ten boxes 532.50/box 

For every order of ten boxes, re 
ceive one head cleaner free, a 
25.00 value. 

When it comes to diskettes, we 
have the best price per byte. 

Authorized 
Distributor 
Information 
Processing 
Products 



sis is iii.si :: is.iir:s. ::: 


Time saving power at your 
Fingertips. 




CALL TOLL FREE: 


1-800-543-4628 

OHIO RESIDENTS 
CALL COLLECT: (513) 891-4496 
3719 Mantell 
Cinti.. Ohio 45236 ^213 


Listing 1 continued 

65 CLS s PRINT"CHOICES s"s PRINT:PRINT"R RED"sPRINT"0 ORANGE"sPRINT"Y YELLOW 
":PRINT"G GREEN"sPRINT"B BLUE"sPRINT"P PURPLE"sPRINT"W WHITE"sPRINT"V 
VIOLET" 

70 FORI=0TO41s SET(28,1)sSET(90,I) sNEXT 

75 PRINT@46,"CORRECT CORRECT";sPRINT@110,"COLORS PLACEMENT"; 

80 RETURN 

84 REM 

85 REM ** OPTIONS LISTING SUBROUTINE ** 

86 REM 

90 PRINT@896,"PRESS X FOR CORRECTIONsPRINT"PRESS E TO END TURN. < >"; 
sCR=984sB$="+"sG0T025 

94 REM 

95 REM ** MAIN PROGRAM LISTING ** 

96 REM 

100 RANDOMsCLSsPRINTCHR$(23) SPRINT"** COLOR CODE COMBO **"sPRINTsPRINTsPRIN 

T"(C) 1981 BY D. BISHOP"SPRINT" CUSTOM COMP"SGOSUB15 

105 PRINT SPRINT SPRINT"HOW MANY COLORS DO YOU"sPRINT"WANT TO WORK WITH? (3-8 

)"sCR=626 sB$=" + "sGOSUB25 sPRINT0626,AsC=A 

110 IF C<3 OR 08 THEN100 

115 PRINTsPRINT"HOW LARGE A TABLEAU? (3-8)":CR=758:G0SUB25 sPRINT0758,AsT 

=A 

120 IF T<3ORT>8THEN100 

125 PRINTsPRINT"HOW MANY GUESSES WILL YOU NEED"sPRINT" (4-12)"sCR»916sGOS 
UB25 sGl=AsIFG1>1THENG=G1ELSEG0SUB25 :G2=A:G=10*G1+G2 
130 IFG<4ORG>12THEN100 ELSEPRINT@916,GsPOKE 16553,255 

134 REM 

135 REM ** RANDOM PROBLEM GENERATOR ** 

136 REM 

140 DATA "R","0","Y","G","B","P","W","V" 

145 F0RI=1T08sREADA$(I)sNEXT 
150 RESTORE 

155 R$=""sFORI=lTOTsR$=R$+A$(RND(C))sNEXT 

156 REM 

160 REM ** SET UP DISPLAY ** 

161 REM 
165 GOSUB65 

170 FORI=0TO8-CsPRINT@640-64*1," ";sNEXTI 

175 FORI = 0TOG-1sPRINT@143+64*I,"#"I+1;sNEXTI 

176 REM 

180 REM ** OBTAIN PLAYER'S GUESS ** 

181 REM 

185 FOR K=1 TO G 
190 G$="" 

195 FOR L=1 TO T 

200 CR=83+64*K+2*Ls B$=CHR$(PEEK(15360+CR-l)) 

205 GOSUB25 s PRINT@CR,A$; 

210 G$=G$+A$ 

215 NEXT L 

220 GOSUB90 

225 IF A$="X" THEN 190 

ELSE IF A$<>"E" THEN220 
230 GOSUB 260 

235 PRINT@112+64*K,CC;" "CP; 

240 IF CP=T THEN 325 
245 NEXTK 

250 G0T0335 

251 REM 

255 REM ** SUBROUTINE TO EVALUATE GUESS ** 

256 REM 

260 RT$=R$;G$=LEFT$(G$,T)sCP=0 
265 F0RI=1T0T 

270 IF MID$(G$,I,1)=MID$(R$,1,1) THEN CP»CP+1 

275 NEXT 

280 J=0 sCC-0 

285 F0RI=1T0T 

290 J=J+1 

295 IFMID$(G$,I,1)=MID $(R$,J,1)THEN 

CC=CC+1s R$-LEF 

T$(R$,J-1)+" "+RIGHT$(R$,T-J)s GOTO305 

300 IFJ<TTHEN290 

305 J=0 

310 NEXTI 

315 RS$=R$sR$=RT$sRETURN 

316 REM 

320 REM ** CONCLUDING RESPONSES ** 

321 REM 

325 PRINT@896,"CONGRATULATIONSI 1 
330 PRINT"THAT'S IT! ";sGOTO340 

335 PRINT@896,"SORRY... YOU RAN OUT OF TURNS 1 THE ANSWER WASs "R$ 

340 PRINT"PRESS ANY KEY TO CONTINUE.";:CR=999:B$=" "sGOSUB25 
345 GOTO100 


Program Conversions 

Have you made any conversions lately? If so, Microcomputing wants to hear about them. 

We’re talking, of course, about converting programs found in the pages of Microcomputing 
for use on your system. Many fine programs have been published in the magazine, but they are 
of little use to you if they aren't compatible with your system. 

If you have successfully converted a program for use on your system, why not send it in (list¬ 
ing and cassette or disk)? We'll check it out to see that it runs OK and prepare it for possible 
publication. This way, you'll be sharing your efforts with thousands of other users, who'll be 
able to add another selection to their program libraries. Of course, you will be rewarded hand¬ 
somely for your efforts. 
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SnperSoft’s 
Gallery of CP/M Masterworks 



Programming Languages 

Disk/Manual Only 

“C” 

$200/20 

FORTH 

$200/20 

FORTRAN IV 

$225/25 

RATFOR 

$100/NA 

BASIC 

$200/25 

‘TINY’ PASCAL 

$ 85/10 

LISP 

$150/15 

System Maintenance 


Diagnostics II 

$100/15 

Diagnostics 1 

$ 75/15 

DISK DOCTOR 

$100/10 

Utilities 


Utility Pack #1 

$ 60/N A 

Utility Pack #2 

$ 60/NA 

Text Processing 


STAR-EDIT 

$225/10 

TFS 

$ 85/15 

Super-M-List 

$ 75/10 

Software Security 


Encode/Decode II 

$100/20 

Encode/Decode 1 

$ 50/20 

Intercommunications 


TERM 

$150/15 

TERM II 

$200/15 

Entertainment 


ANALIZA 

$ 35/NA 

ANALIZA II 

$ 50/NA 

NEMESIS 

$ 40/NA 

Dungeon Master 

$ 35/NA 

(For use with Nemesis) 


Miscellaneous 


Z8000 Cross-Assembler 

$500/25 

"C” Cross-Compiler (Z8000 Target) 

$500/25 


1 


Utility Packs 

#1&#2 

Utility Packs #1 and #2 are a collection of 

versatile general purpose routines that can 

speed program development. 

Utility Pack 

#1 includes: Utility Pack #2 Includes: 

• GREP : 

Searches a list of 

• TR : Translates one 


files for the spec¬ 

user defined set 


ified string. 

of characters in a 

•CMP : 

Compares two 

list of files to an¬ 


files. 

other set. 

• WORD : 

Searches for a 

• RPL : Replaces one user 


string. 

defined string 

•TOKEN: 

Searches for a 

with another 


string surrounded 

string. 


by white space. 

• DC : Powerful postfix 

• UNIQ : 

Removes dupli¬ 

desk calculator 


cate adjacent 

program with 13 


lines. 

digit precision, 

• RM 

Erases a list of 

transcendental 


files. 

functions, and 10 

• AR 

Archiver. Puts 

registers. 


files into one 

• DIFF : Compares two 


large file. 

source files and 

•SUM : 

Performs a check¬ 

displays the dif- » 


sum. 

ferences. 

• WC 

Counts words and 

• PR : A multi-column 


lines. 

print formatter. 

•SORT : 

In RAM variable 

• SLEEP : Processing pause. 


length record 

• INUSE : Displays ‘IN USE’ 


shell sort. 

message. 



• CAT : Concentrates a 



list of files. 

Utility Pack #1: $60.00 

• DATE : Maintains current 

(Requires 24K CP/M) 

date file for PR. 

Utility Pack #2: $60.00 

• SPLIT : Splits a file into 

(Requires 32K CP/M) 

smaller chunks. 





Software available for virtually all CP/M 
systems. Specify your system. 


Many programs include SuperSoft’s online “HELP” system! 



A Complete Networking/Intercommunications Package 


5 


TERM allows the CP/M user to communicate with 
other CP/M based systems or with remote timesharing 
computers. TERM supports file transfers between both 
timesharing systems and between CP/M systems. 

TERM equals or exceeds comparable programs in 
power and flexibility, but costs less, delivers more and 
source code is provided on discette! 



With TERM you can send and receive ASCII, HEX 
and COM files. You also have a conversational mode, 
and a timesharing terminal emulator. Below is a partial 
list of features: 

• Engage/disengage printer • terminal emulator 

• auto error checking with re-try 

• conversational mode 

• send files • receive files 


requires 32K CP/M and a minimal knowledge of assembly language 
programming. 


(! 


£2 


TERM is supplied with source and user manual: $150 
Manual only: $15.00 TERM Hi $200 







For complete information on these and all other 
SuperSoft products, please write for our free catalogue. 
Available from fine dealers everywhere, 
or directly from: 

SUPERSOFT, INC. 

P.O. BOX 1628 
CHAMPAIGN, IL 61820 
217-359-2112 Telex: 270365 
Technical Hot Line: 217-359-2691 



U K. and Europe: 

DIGITAL DEVICES 
134 LONDON ROAD 
SOUTHBOROUGH KENT 
TUNBRIDGE WELLS 
TN4 OPL 

ENGLAND Telex 95582 

Tel.: Tunbridge Wells (0892) 37977/9 


Japan: 

ASR CORPORA! ION INTERNATIONAL 
1-2-8. SHIBA DAIMON 
TOKYO 105 
JAPAN 

Tel : (03)-437-3901 Telex: 242-3296 


24 hour express service available! 


•CP/M REGISTERED TRADEMARK OlGlTAl 
RESEARCH 

SSS FORTRAN is the copyright of 
Small Systems Services. Urbana. Illinois 
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a flashing cursor for the TRS-80. 

The program actually begins at line 
100 with the title page and the rou¬ 
tine for the selection of options (num¬ 
ber of colors, size of tableau, number 
of guesses and, for Apple, color or al¬ 
phabetic modes to begin with). The 
code is then randomly generated 
(lines 134-156), and the program 
branches to the subroutines that set 
up the display. 

This subroutine is located in lines 
60-80 in the TRS-80 code. In the Ap¬ 
ple listing, the opening display used 
depends on whether you are in the 
color-graphics mode (S = 2) or alpha¬ 
betic mode (S= 1). 

For color-graphics, the subroutine 
at 600 is needed to display the line 
of text in the text window at the bot¬ 
tom of the screen, while the subrou¬ 
tine at 400 sets up the color-graph¬ 
ics display. For alphabetic display, 
the program branches only to subrou¬ 
tine 600. 

The player's guess is obtained in 
lines 180-215, where the program 
uses the loop counter L to determine 
when a color has been entered for 
each space in the tableau. 

The TRS-80 program branches 
from this routine to the flashing cur¬ 
sor routine, which also contains the 
INKEYS function to obtain direct 
keyboard response. 

The Apple color-graphics routine 
does the same, using the PEEK 
(-16384) routine. No branch is needed 
for the Apple alphabetic mode, and 
thus the subroutine between lines 
16-56 can be omitted if you don't 
use color. 

Once the player has entered a com¬ 
plete guess, the programs transfer to 
the options-listing subroutine (lines 
84-94). The program awaits the entry 
of an X or an E (or an S if in the Ap¬ 
ple program). 

An X returns the program control 
to the beginning of the guess-entry 
loop. An S in the Apple program will 
convert the display from alphabetic 
to color-graphics using subroutines 
400 and 520, or it will convert the col¬ 
or-graphics display into alphabetic 
using subroutine 700. 

Normal program execution re¬ 
sumes when an E is entered, sending 
the program to the evaluation sub¬ 
routine (lines 251-315). Lines 
235-240 display the results of the 
evaluation, and the program then 
loops back to receive the player's 
next guess (based on the value of the 
loop counter K). 

When a player guesses the code or 
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runs out of turns, the program jumps 
to the sequence of lines between 320 
and 345 to display the correct code 
and provide a comment on the game. 

Tables 1-3 list the subroutines and 
the variables used in the programs. 
There are two modifications to the 
Apple program that might be desir¬ 
able in some cases. If the Apple pro¬ 
gram is not to be used with color, sev¬ 
eral of the subroutines can be left out, 
which saves time on entering the pro¬ 
gram. Lines 16-56, 365-540, 236- 
237, 201, 221-222, 166 and 131-133 
can be omitted. Change line 132 to 
read 132 S= 1, and delete line 91 from 
the options list. This makes the pro¬ 
gram considerably shorter, but re¬ 
stricts its use to the alphabetic mode. 

A second modification corrects a 
deficiency in the Apple color-graph¬ 
ics mode that uses the flashing-block 


cursor. Keyboard response is not 
very sensitive in this mode and may 
prove frustrating. A different ap¬ 
proach is to avoid the flashing-block 
marker altogether and simply posi¬ 
tion the cursor where you want it on 
the graphics display and use the GET 
function for keyboard response. 

In this mode, the normal cursor 
shows up as a dark green block just 
above and to the left of the position 
where the colored peg will appear. 
Keyboard response is instantaneous, 
and the cursor marker does not inter¬ 
fere with the sequence of colored 
pegs chosen as guesses. To use this 
mode, insert line 199: 

199 IF S = 2 THEN HTAB H: VTAB V: GET 
A$: COLOR =0: X = H: Y = 2*V: GOSUB 500: 
GOTO 210 

With this option, lines 16-56 can, of 
course, be removed.* 


Listing 2. Apple listing. 

1 REM COLOR DEV. FOR RPPLE 

2 REM CODE BV D. BISHOP 

3 REM COMBO CUSTOM COMP BOX 125 

4 REM BRANSON, M0 65616 

5 DIM X$(12),CP(12),CC<12) 

6 GOTO 100 

9 REM 

10 REM ** DELAY LOOP SUBROUTINE 

15 FOR I = 1 TO 5000: NEXT : RETURN 

16 REM 

28 REM ** FLASHING COLOR DOT 
21 REM 

25 ZC *= SCRNC H, 2 * V) 

26 IF 2B = 5 THEN ZB = ZC: GOTO 20 

27 2B = 5 

30 C0L0R= ZB: PLOT H,2 * V 
35 FOR I = 1 TO 15 

40 A = 0:A = PEEK < - 16384): POKE - 16368,0 

42 IF A < 128 THEN GOTO 50 

43 R$ = CHR* (A - 128) 

44 I = 15:F1 = 1: GOTO 50 
50 NEXT I 

55 IF FI < >1 THEN 26 

56 FI = 0: RETURN 

84 REM 

85 REM ** OPTIONS LISTING SUBROUTINE 

86 REM 

90 HTAB 1: VTAB 22: PRINT "PRESS <X> TO CHANGE GUESS; <E> TO GRADE;"; 

91 HTAB 10: VTAB 24: PRINT "PRESS <S> TO SWITCH MODES. "; 

92 GET A$: RETURN 

94 REM 

95 REM ** MAIN PROGRAM LISTING 

96 REM 

100 TEXT : HOME : VTAB 10: PRINT "** COLOR ** H : PRINT "** CODE **": 

PRINT "** COMBO **": PRINT 

101 PRINT "<C) 1981 BV D. BISHOP": PRINT " CUSTOM COMP": GOSUB 

15 

103 FOR I = 1 TO 12:X$(I) = "".CP(I) = 0:CC(I) =; 0: NEXT I 
105 PRINT : PRINT : PRINT "HOW MANY COLORS DO YOU": INPUT "WANT TO WORK 
WITH (3-8) ";C 

110 IF C < 3 OR C > 8 THEN 100 

115 PRINT : INPUT "HOW LARGE A TABLEAU (2-8) ";T 

120 IFT <30RT>8 THEN 100 

125 PRINT : INPUT "HOW MANY GUESSES WILL YOU NEED (4-12)"; G 

130 IF G < 4 OR G > 12 THEN 100 

131 PRINT : PRINT "WHICH MODE, "; : POKE 50,127: PRINT "C"; : POKE 50,255 : ,/ ^ 







"NIBBLE IS TERRHC" 
(For Your Apple) 

NIBBLE 18: The Reference for Apple computing! 
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the Personal Computing Field. 

NIBBLE IS: Providing Comprehensive, Useful and 
Instructive Programs for the Home, Small Business, and 
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DOSPLUS 

OWNERS 


Our brand-new expanded 
user's manual will provide 
you with greater in-depth 
information on all 
versions of DOSPLUS. Over 
160 pages of 
documentation, yours for 
only $29.95. To order, call 
1-800-348-8558. 

MasterCard and VISA 
accepted. 
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OPERATING 

SYSTEMS 

450 St.John Rd. 
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SAVE 


VES you can save 
a computer system 



up to 90% on 
of your own 


$150.00 buys a 4MHz Z80A with 
64KB <& a real Front Panel 


$200.00 buys a Full Function 
24x80 CRT with Keyboard 

You can have your own computer 
and be running Fortran. Basic, 
Pascal, etc. IF you get our 

7 /? £ £ BROCHURE 
TODAY! 


DIGATEK CORPORATION ^155 
Suite 77 

2723 West Butler Drive 
Phoenix AZ 85021 

ROLL-YOUR-OWN-TECHNOLOGY 
AND SAVE A BUNDLE 


Scotch Diskettes 

Rely on Scotch* diskettes to keep your valu¬ 
able data safe. Dependable Scotch diskettes 
are tested and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They’re compatible with most diskette drives. 



( 800 ) 235-4137 



Listing 2 continued. 

PRINT “0L0R OR "j : POKE 50,127. PRINT "A", : POKE 50,255: PRINT "LPH 
ABET?"; : GET A* 

132 S * 1: IF A* = "C" THEN S = 2: GOTO 140 

133 IF A* < > "A" THEN 131 

134 REM 

135 REM ** RANDOM PROBLEM GENERATOR 
139 REM 

148 DATA "R", "B", "G“, "Y", *0", "W“, "P", "A" 

141 REM 

145 FOR I = 1 TO 8: READ R$<I>: NEXT 
150 RESTORE 

155 R* = "": FOR 1=1 TO T.R* R$ + A*< INT < RND (1) * C + 1)): NEXT 

156 REM 

160 REM ** SET UP DISPLAY 

161 REM 

165 IF S = 1 THEN G0SUB 600: GOTO 185 

166 GOSUB 600: GOSUB 400 
176 REM 

180 REM ** OBTAIN PLAYERS GUESS 

181 REM 

185 FOR K * 1 TO G 
190 G* - ,,,, 

195 F*R L = 1 TO T 

196 ZZ = 120 + 40 * K ♦ 2 * L.V = INT <ZZ / 40):H = INT <ZZ - 40 * V) 

200 IF S = 1 THEN HTAB H: VTAB V: GET A$: PRINT A*; : GOTO 210 

201 IF S 2 2 THEN ZC = 0: HTAB 39: VTAB 24:X = H:Y = 2 * V: GOSUB 25: GOSUB 

500 

210 G* = G* + A* 

211 X$(K) a G* 

213 A* * M ":A = 9 
215 NEXT L 

220 GOSUB 90 

221 IF A* = ' , S ,, AND S = 1 THEN GOSUB 400: GOSUB 520: GOTO 220 

222 IF A* = "S“ THEN S = 1: GOSUB 700: GOTO 220 

225 IF A$ = "X" THEN 190 

226 IF A* < > "E" THEN 220 

238 GOSUB 260 

235 IF 5 - 1 THEN VTAB V : HTAB 26: PRINT CP<K>;" OUT OF M ;CC(K>: GOTO 
240 

236 V = 2 * V.X = 22: C0L0R= 1: IF CP(K) < > 0 THEN FOR J = 1 TO CP(K): 

PLOT X,Y:X = X + 2: NEXT J 

237 IF CC(K) < > 0 AND CC<K> < > CPCK) THEN C0L0R= 15: FOR J - 1 TO < 
CC<K) - CP(K)>: PLOT X,Y:X = X + 2: NEXT J 

240 IF CPCK) = T THEN 330 
245 NEXT K 
258 GOTO 335 
251 REM 

255 REM ** EVALUATION SUBROUTINE 

256 REM 

268 RT$ = R*:G* = LEFT* CG*, T) 

265 FOR I * 1 TO T 

270 IF MID* <G*,1,1) = MID* <R*, 1,1) THEN CPCK) = CPCK) + 1 
275 NEXT 
288 J = 0 

285 FOR I * 1 TO T 
290 J = J + 1 

295 IF MID* (G*, 1,1) < > MID* CR*, J, 1) THEN GOTO 300 

296 CC(K) = CC(K) +1: IF J = 1 THEN R* = " " + RIGHT* CR*, T - 1): GOTO 

385 

297 IF J = T THEN R* = LEFT* (R*, T - 1) + " ". GOTO 305 

298 R* = LEFT* <R*,J - 1) + " ■ + RIGHT* <R*,T - J): GOTO 305 

300 IF J < T THEN 290 

305 J = 0 
310 NEXT I 

315 R* = RT*: RETURN 

316 REM 

320 REM ** CONCLUDING RESPONSES 

321 REM 

330 GOSUB 380: HTAB 1: VTAB 23. PRINT "THAT S IT!! CONGRATULATIONS. FOR 
I = 1 TO 3: CALL 64484 NEXT : GOTO 340 

335 GOSUB 380: FOR I = 1 TO 50:A = PEEK < - 16336) NEXT : HTAB 1: VTAB 
23: PRINT "SORRY... THE ANSWER WAS M ;R* 

336 GOSUB 368 

339 HTAB 1: VTAB 24 

340 PRINT "PRESS ANY KEY TO CONTINUE. : GET A* -—> 

345 GOTO 100 ( More 
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Listing continued. 

360 IF S = 1 THEN HTAB 2: VTAB 19: FOR I - 1 TO T:A$ = MID$ <R$, 1,1): PRINT 
A$;■ : NEXT I: RETURN 

265 X = 2: Y = 10 + 2 * G: FOR I = 1 TO T.A* = MID* <R$, Ll>: GOSUB 500 :X 
» X + 2: NEXT I: RETURN 
380 HTfiB 1: VTflB 23 PRINT " 

";: RETURN 

400 S = 2 : GR 

410 COLOR= 1: PLOT 0,39 COLOR= 2: PLOT 5, *29 

415 COLORS 4: PLOT 10,39: COLOR* 13 : PLOT 15,39 

420 COLOR= 9: PLOT 20,39 COLOR= 15 PLOT 25,39 

425 COLOR= 11: PLOT 20,39 : COLOR- 7: PLOT 25,39 

430 IF C < >8 THEN COLOR= 0 HLIN (5 * CC - 1) + 1>,39 AT 39 

435 X = 2:V = 8 

440 COLOR= 5: VLIN 0,35 AT 19 

441 HLIN 0,39 AT 8 + 2 * G 

443 FOR I = 1 TO 2 * T STEP 2: PLOT 1 + LI: PLOT 1 + 1,2: PLOT 21+1,1 

: PLOT 21+1,2: NEXT 1 
445 IF K = 0 THEN RETURN 
450 FOR I = 1 TO K 

455 FOR J = 1 TO T 

460 A$ = MIDI (X$<I), J, 1) 

465 GOSUB 500 
470 X = X + 2: NEXT J 
475 V = V + 2 
480 X = 2: NEXT I 
483 GOSUB 520 
485 RETURN 

500 IF A* = "R" THEN COLOR= 1: PLOT X,Y; RETURN 

501 IF A$ = "B" THEN COLOR= 2: PLOT X,Y: RETURN 

582 IF A$ = "G" THEN COLOR= 4: PLOT X,Y: RETURN 

503 IF A* = "Y" THEN COLOR= 13: PLOT X,Y: RETURN 

504 IF A$ = "0" THEN COLOR= 9: PLOT X,Y: RETURN 

505 IF A* = "M" THEN COLOR= 15: PLOT X,Y: RETURN 

506 IF A$ = H P" THEN COLOR= 11: PLOT X,Y: RETURN 

507 IF A$ = "A" THEN COLOR= 7: PLOT X,Y: RETURN 

509 CGLOR= 0 : PLOT X, Y 

510 RETURN 

520 IF K = 1 THEN RETURN 

521 Y = 6 

522 FOR II = 1 TO K - 1 

523 X = 22: COLOR= l.Y = Y + 2 

525 IF CP(II) < > 0 THEN FOR J = 1 TO CP<I1>: PLOT X,Y:X = X + 2: NEXT 
J 

530 IF CC(II) = 0 OR ccai) = CP<II) THEN GOTO 538 

534 COLOR= 15 

535 FOR J = 1 TO <CC(II) - CP<II)): PLOT X,Y:X = X + 2: NEXT J 
538 NEXT II 

540 RETURN 

600 HOME : TEXT : VTAB 21: HTAB 1: FOR I = 1 TO 8: PRINT A*<I>i“ : NEXT 

610 PRINT "RED BLUE GRN YLW ORNG WHT PINK AQUA" 

620 FOR I = 1 TO 16: HTAB 20: VTAB I PRINT ,, ****"> NEXT 

638 HTAB 1: VTAB 17: PRINT 11 ***★**+**********+****+**+****♦**♦+**♦**•' 

640 HTAB 24: VTAB 1: PRINT "CORRECT CORRECT";. HTAB 24: VTAB 2: PRINT 
"PLACEMENT COLORS"; 

650 FOR I = 1 TO G: HTAB 20: VTAB 1+3: PRINT " "I" : NEXT 

660 HTAB 1: VTAB 1: FOR I - 1 TO T: PRINT " NEXT I 
670 IF C < >8 THEN VTAB 21: HTAB (5 + C + 1): FOR I = 1 TO 8 - C: PRINT 
M "; : NEXT 

688 IF C < >8 THEN HTAB (5 * C + 1>. VTAB 22: FOR I = 1 TO 8 - C: PRINT 
" "i : NEXT 
690 RETURN 
700 S = 1 
710 TEXT HOME 
715 GOSUB 600 
720 H = 0 V = 4 
725 FOR I = 1 TO K 
730 FOR J = 1 TO T 

735 H = H + 2: HTAB H: VTAB V: PRINT MIDI (X$(I),J,1>; 

740 NEXT J 

750 H = 0:V = V + 1: NEXT I 
755 V = 4 

760 IF K < >1 THEN FOR I = 1 TO K - 1: VTAB V: HTAB 26: PRINT CPU);" 

OUT OF "; CC<I>;:V = V + 1: NEXT I 
770 RETURN 
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THE INFLATION 

FIGHTERS! 

By carrying a Specialized 
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quality product unless we’re 
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Master charge 
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Add $2.50 Shipping & Handling 
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NO U.P.S. 
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Seattle, Washington 
Zip 98103 

1-206-524-9126 
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The next time you need a shopping list, use your BASIC interpreter. 


The Lazy Man’s DBM 

By Dave Rose 


T he TRS-80 is an efficient tool 
for conquering complicated prob¬ 
lems in business and finance. But 
what if you just want to make a list? 

Intricate database management 
systems are nice, with their 
multifaceted data arrangement 
matrices, ultrafast sorts and ability to 
manage thousands of pieces of infor¬ 
mation. But what if you only had, 
say, a dozen pieces of extremely 
volatile information? 

We all have a need for just such 


lists, whether it be at home or on the 
job. There is the ever-popular "things 
to do" list, and the "things to put on 
the next office supplies order" list, 
and the "ideas for new programs" 
list, and the "current credit card 
balances" list, and the "calendar for 
next month" list, and the "grocery" 
list, and the. . . 

The Solution 

Obviously, spending money on a 
sophisticated database management 


(DBM) system just to keep lists is not 
even remotely justifiable. After sit¬ 
ting for a while staring at a blank 
TRS-80 screen, I suddenly realized 
where the answer to this problem 
lies: in the BASIC language inter¬ 
preter. And with that realization, I 
merely typed AUTO, and began com¬ 
posing my first list. That was all there 
was to it. 

A BASIC program is, after all, 
nothing but a glorified list. It lists 
commands. If you should happen to 
list something else, anything else, the 
computer doesn't mind at all (as long 
as you don't try to run the program). 
Just enter your list items in place of 
the usual BASIC statements. Up¬ 
dating, editing, deleting or adding 
items suddenly becomes child's play 
using the machine-language editing 
capabilities already resident in the 
computer. And you can CLOAD (or 
LOAD) your list directly, without the 
BASIC or DBM system middleman. 
Hard copy is a snap with the LLIST 
command, and if you're operating 
under one of the newer DOS systems 
(or have a copy of RENUM), you 
even have a renumber capability. 
Sample runs 1 and 2 show a couple of 
examples of my own lists using this 
technique. 

After using this Lazy Man's DBM 
system for a while, I began using the 
same technique to produce quick lit¬ 
tle informal notes (see Sample run 3). 
Since the ability to produce this sort 


Address correspondence to Dave Rose, PO Box 
20873, Atlanta, GA 30320. 


10 0 ' XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

110 'xxx This is "Things -to Do" xxx 

120 'xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

130 ' 

l'tO ' 

150 ' Take Dog Tor his Shots 

160 ' Pick Up Laundry 

170 ' Call TBS (Scripsit Project,) 

180 ' Pick up Shoes fron Repair Shop 

190 ' Get, -tire fixed 

20 0 ' Go by Farner's Market, (corn, peas) 

210 ' Flowers Tor Janey <Anniversary) 

220 ' Clean Back Yard Area (Yuk) 

230 ' Send Article "to Kilobaud <DBM) 

2'tO ' Write Lil in Miani 

250 ' Order DLDIS Tron Instant SoTtware 

260 ' Call San on that Ski Trip 

Sample rim 1. 
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of text is always resident in my 
machine, I can pop off one of these 
little messages whenever the need oc¬ 
curs without having to search around 
for my copy of Scripsit or scrounge 
around for a pencil and pad. 

You should keep a few things in 
mind if you decide to give this idea a 
try. First of all, always make the first 
character typed on any line a single 
quote (the shorthand character for 
REM). If you forget to do this and the 
first character of your list item hap¬ 
pens to be a number, BASIC may 
decide that that number is part of the 
statement number. This will result in 
some odd-looking, out of sequence 
lists or (worse yet) the overwriting of 
another list element. If your first 
character is not a single quote and 


you have a question mark in that list 
item, BASIC will change that "?" into 
the word PRINT. And finally, if you 
should accidently try to run one of 
your lists, no harm will have been 
done if your list elements all appear 
to the BASIC interpreter as REMark 
statements. 

If You Have a Disk System 

If you own a disk system, you can 
save a list using the ASCII option 
(that is, SAVE "Filespec",A) f and 
make it available for processing as a 
data file. It can then be brought into a 
BASIC program or Scripsit, or what¬ 
ever. This is especially useful for lists 
that require constant revision until 
they are needed for final or periodic 
processing. 


The BASIC language statement 
used to input a list element in this 
fashion is the LINEINPUT#n state¬ 
ment (sequential input, of course). 
LINEINPUT uses only the enter key 
as a delimiter, so that each list ele¬ 
ment is input in its entirety as a single 
string literal. With Scripsit, the entire 
list is called at once using the L com¬ 
mand. In both cases, the list should 
have been saved using the A option. 
The Program listing shows a typical 
BASIC program that will input a list 
from disk, sort it alphabetically, 
renumber it and then print it back on¬ 
to disk. 


Using Your Editor/Assembler 

Just one more idea on this subject. 
If your lists are fairly long and you 
have a disk-based editor/assembler, 
you may want to apply the same con¬ 
cept using the editor portion of your 
editor/assembler. I have the 
DISKMOD from MISOSYS, which is 
a modification of Radio Shack's 
EDTASM. Using DISKMOD instead 
of BASIC to maintain my longer lists 
not only gives me the ability to LLIST 


Electronic 

Circuit 

Analysis 


• Detailed analog circuit analysis 

• Fast, machine language 

• Infinite circuits on multiple passes 

• Worst case analysis 

• Dynamic modification 

• Full file handling 

• Built in chaining and spooling 
facilities 

• Frequency response, magnitude and 
phase 

• Complete manual with examples 

• Full support 

• A truly professional program with 
features previously available only on 
large systems 

• TRS-80 model I or model III, disk or 
cassette. $75.00 

Tatum Labs s 350 

P.O. Box 722 

Hawleyville, CT 06440 

TRS-80 is a trademark of 

of Tandy Corp. 


10 ' 
20 ' 
30 ' 
^0 ' 
50 ' 
60 ' 
70 ' 
80 ' 
1005 
1011 
1012 
1013 
1015 
1022 
1028 
1031 


XXOKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxx COMP TIME LOG xxx 

xxx Line Nunber Indicates Date *xx 
xxx Extra Hours Mere Worked xxx 

* hours — Reason -for Comp Tir-ie 

' 3 hours — Midfield Change Project 

7 2 hours — Abend t PVU prograM 

' 1 hour — No Lunch <TW3 Meeting) 

7 6 hours — MidTield Change Project 

7 3 hours — October 15 Systen Purge 

7 8 hours — Worked on ny Birthday 

7 1 hour — MSD prograM iMplenented 

7 2 hours — Helped W/Halloween Prono 
Sample run 2. 


Program listing. BASIC List Sort program. 

100 ' **** LIST SORT PROGRAM **** 

no cls: print: clear 1000 

120 DIM A*C100>: fl=g: x=o 

130 INPUT"NAME OF SOURCE LIST'^OL* 

1^0 INPUT 1 * NAME FOR SORTED LIST B, ;SL* 

150 OPEN 'TM t OL$: OPEN ,, 0 ,, ^2,SL^ 

160 X=X+lt IF EOF <1) CLOSE 15 GOTO 230 
170 LINEINPUT *!, A*<X> 


(More^ ^ 
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Listing Continued. 

180 '»»»> STRIP OFF STATEMENT NBR 

190 RL=LEN(A*(X> >-INSTR<AS<X> , " " > 

ZOO A*(X>=RIGHT*(A*<X>,RL>t PRINT A*(X) 
210 GOTO 160 

220 '»>»» THE SORT (BUBBLE) 

230 FOR Y=1 TO X-Z 

2^0 IF A*(Y+1> >= A*(Y> GOTO 270 

250 S*=A*(Y>: A*(Y)=A*(Y-*-l> 

260 A*(Y+1>=S*: FL=99 

270 NEXT 

280 IF FL=99 THEN FL=0: GOTO 230 
290 '»»»> RENUMBER AND STORE 

300 FOR Y=1 TO X-l 
310 B*=STRS < Y*10 + 100) 

320 BS=RIGHT* < B* t LEN(B*)-1) 

330 A* < Y ) =B<n- ,B "+A*(Y> 

3^0 PRINT A*(Y>: PRINT*2, A^(Y) 

350 next: close: end 


without line numbers (using the T 
command), but also affords me the 
flexibility of the F command. 

The F command, you will recall, 
lets you find any given search string 
almost instantly. Sample run 4 shows 
a portion of one of the lists I keep in 
this fashion. It is a list of my 
Microcomputing articles. As you can 
see, I've given each article several 
codes. In this way I can get all of the 
articles on a particular topic by 
reentering the F command. Here G 
stands for games, B means the pro¬ 
gram is in BASIC, "$" refers to 
business articles, etc. 

Now, instead of spending hours go¬ 
ing through all of those old copies of 
Microcomputing, I can read in this list, 
use the F command and know im¬ 
mediately which copy I need. 

Actually, you could emulate a very 
sophisticated in-memory information 
system using this concept. If you've 
thought about getting such a system 
but didn't want to spend the money, 
perhaps this will do instead. The only 
feature missing is the sort, but a sort 
may not be one of your requirements. 
Of course, sorting could be done in 
BASIC. ■ 



Med Systems now offers some of the finest professional software 
available today. More complete information is available in our full 
page ads in ’ 80 Microcomputing, or by calling our toll free 
number. 

PROFESSIONAL/SCIENTIFIC WORD PROCESSING 
Qwerty 3.0 offers more features than any Scripsit patch available 
today. Like Greek letters. Over 75 new symbols. Page end indication. 
Footnotes. Simultaneous superscripts and subscripts. User-controlled 
cursor speed. Two and three column formats. Qwerty 3.0 requires at 
least one disk, a TRS-80 Model I or Model III. and Scripsit. $49.95 

STATISTICAL PACKAGE FOR MICROCOMPUTERS (SPM) 

SPM. written by Bruce Powel Douglass, is one of the finest statistics 
packages available for the TRS-80. It includes descriptive statistics, 
one and two way analysis of variance, single and multiple variable 
linear regression, and single and multiple non-linear regression. 
Requires a TRS-80 Model I or III with disk. $89.95 

WE GUARANTEE SATISFACTION! 

When ordering, please indicate Model I or Model III. and number of 
disk drives in your system. 

MED SYSTEMS Software ^ 65 
P.O. BOX 2674 CHAPEL HILL NC 27514 
1 -800-334-5470 







What 

makes your 

CENTRONICS ® 
737 or 739 

the better buy... 
the new ETI 


ETI’s own microprocessor intelligence 

can put all the power of your 737 or 739 Printer 

at your fingertips... 

ETI’s pioneering design (patents pending) allows you to control all 
the options of this powerful printer with simple commands right 
from Basic or the body of your wordprocessing text. 

Provides maximum printing speed with mainframe-like dedicated 
peripheral control and programmability. 

Compatible with most popular wordprocessing packages and 
microcomputer hardware. 

Features: 

• access to all six fonts of the 737 printer & graphics on 739 

• true proportional spacing with justification 

• superscript, subscript, underlining 

• user definable spacing, line centering, form feed 

• UPPER/lowercase support also for UPPER-only systems 

• optional use of BASIC as a simple but flexible wordprocessor 

• no additional cables—Centronics-like edge-card connector 

ETI-A: $147 ETI-T: $147 ETI-U:$157 

(Apple® II +) (TRS-80® Mod. 1,11,111) (all others) 

order now directly from us (check, MO, Visa, MC) 
or your local printer dealer 

(N.J. residents please add 5% tax) 

micrOdome 

CORPORATION 

Denville, New Jersey 07834 
RO. Box 392 (201)627-8554 


VFSA 
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00021 FLYING *** IBZGl *** KB 04/79, PG 68 
00022 WAIT STATES *** JTt *** KB 04/79, PG 76 
0 0023 QUIKSORT *** IBXSXUX *** KB 04/79, PG 96 

00024 dbm *** :t:*: *** kb 05/79, pg 54 

00025 DARTS *** tBJGS *** KB 05/79, PG 78 
00026 MONITOR *** tBJUt *** KB 06/79, PG 26 
00027 HANDLES *** XBIGX *** KB 06/79, PG 58 

00028 tvi *** :c:f:t: *** kb 06/79, pg 84 
00029 huh? *** :h:r: *** kb 07/79, pg 40 

0 0 030 NERVES *** JBtGt *** kb 08/79, PG 10 0 

00031 lev ■•ni” *** :h:r: *** kb 10 / 79 , pg 72 

00032 prestel *** :c:r:t: *** KB 10/79, PG 94 

00033 ARENA *** XBXGX *** KB 10/79, PG 110 
00034 779 PRNTR *** :H:R: *** KB 10/79, PG 120 

0 0 035 PIG LATIN *** JBtG: *** KB 10/79, PG 162 

00036 TOUCH *** XBXGX *** KB 10/79, PG 166 
00037 ESCON *** JHJRtCS *** KB 11/79, PG 42 
00038 NEWDOS+ *** JAJRtC: *** KB 11/79, PG 78 

00039 wari *** :b:g: *** kb 11/79, pg ns 

00040 SECRETARY *** XBl*l *** KB 04/80, PG 58 
00041 FORTRAN! *** JTtFtCJ *** KB 02/80, PG 202 
00042 FREE BOOKS *** XCXTXFX *** KB 12/79, PG 130 

Sample run 4. 


^Hello. 

This is the APPLE 
talking. The message 
is: Don’t byte your 
APPLE. Use COGNIVOX 
to speak to it! 



Let’s face it. Voice I/O is a fascinating and efficient way to 
communicate with computers. And now, thanks to 
VOICETEK, Voice I/O peripherals are easily available, easy 
to use and very affordable. 

If you own an APPLE II computer, COGNIVOX model 
VKM003 will enable your computer to understand your 
spoken commands and talk back with clear, natural soun¬ 
ding voice. 

COGNIVOX can be trained to recognize up to 32 words or 
short phrases chosen by the user. To train COGNIVOX to 
recognize a new word, you simply repeat the word three 
times under the prompting of the system. 

COGNIVOX will also talk with a vocabulary of 32 words or 
phrases chosen by the user. This vocabulary is independent 
of the recognition vocabulary, so a dialog with the computer 
is possible. The speech output is natural sounding since it is a 
digital recording of the user voice using a data compression 
algorithm. 

For applications requiring more than 32 words, you can have 
two or more vocabularies of 32 words and switch back and 
forth between them. Vocabularies can also be stored on disk. 

COGNIVOX VIO-1003 comes complete with microphone, 
power supply, software on cassette and extensive manual, 
ready to plug in and use. It plugs into the paddle connector 
and thus it leaves the valuable expansion slots free for other 
peripherals. 

Software provided with the unit includes demonstration pro¬ 
grams and two voice operated, talking video games! It is also 
very easy to incorporate voice in your own programs. A 
single statement from BASIC is all that is needed to either 
recognize or say a word. 

COGNIVOX can be used as an educational tool, a data entry 
device when hands and/or eyes are busy, an aid to the han¬ 
dicapped, a foreign language translator, a sound effects 
generator, an intelligent telephone answering maching, a 
talking calculator. Using an IEEE 488 interface card you can 
control by voice instruments, plotters, test systems. And all 
these devices can talk back to you, telling you their readings, 
alarm conditions, even their name. 

COGNIVOX VI0-1003 costs $249 plus $5 shipping (CA res. 
add tax). Software on diskette (DOS 3.3) with extra 
features to save vocabularies on disk, $19. Order by mail or 
call us at (805) 685-1854, 9AM to 5PM PST, M-F and charge 
it on your MASTERCARD or VISA. Foreign orders 
welcome, add 104% for air mail shipping and handling. 
COGNIVOX is backed by a 120 day limited warranty against 
manufacturing defects. 

VOICETEK 

Dept. K, Box 388 
Goleta, CA 93116 
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Build your own 16/32K dynamic RAM memory board for the SWTP 6800 computer. 


RAM Dynam’ 

By Gary Wachter 


I t was hard to believe, but the time 
had finally come. All of the 50-pin 
memory slots in my SWTP 6800 had 
been filled. This made the case nice 
and full, but left me with only 20K of 
memory. With a disk operating sys¬ 
tem using a 4K chunk and BASIC 
gobbling up another 9K, this left only 
7K of workable memory. 

Several options were available if I 
desired more memory. A second 
motherboard could be paralleled to 
the existing board. This, though, had 
several distinct drawbacks. First, 
there was a good chance that in¬ 
creased bus noise could cause some 
reliability problems. Second, the pow¬ 
er supply would have to be beefed up 
to handle the additional load. I would 
also have to find a case to enclose the 
additional boards. This all added up 
to a great expense. I quickly aban¬ 
doned pursuit in this direction. 

Another approach would be to re¬ 
place the existing 4K memory boards 
with new ones having 16K or even 
32K densities. Even though prices 
were dropping, the cost of purchas¬ 
ing complete high-density memory 
boards could make a substantial dent 
in my budget. 

The prices of 16Kxl RAMs were 
also dropping substantially. I could 
realize some savings if I purchased 
only the chips and constructed the 
rest of the board myself. At last, this 
seemed the way to go. But there was 
still a black cloud looming on the ho¬ 
rizon. Those 16K memory chips were 
dynamic, and everyone knows that 
dynamic memories never work right! 
Pure bunk! Disproving this myth 
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was all the incentive I needed to be¬ 
gin this project. Besides, having 32K 
on only one board would cut down 
on the power consumption and free 
up a lot of space on the motherboard. 
I soon discovered that implementing 
a high-density dynamic memory sys¬ 
tem was not all that difficult if guide¬ 
lines were followed. In over three 
months of operation, this 32K mem¬ 
ory card has never caused an error of 
any kind. 

I originally planned to build a pro¬ 
totype board using wire-wraps to fa¬ 
cilitate the many changes needed 



VSS GROUND 
■ CAS 
DATA OUT 
A6 
A3 
• A4 
A5 

VCC +5V 


Fig. 1. 4116 RAM, top view. 



Memory board operating in the computer. Note 
stack of memory boards to the right that it re¬ 
placed. 


during the early phases of construc¬ 
tion. I would then build a second 
board of the final model with opti¬ 
mum layout. The original prototype 
worked out so well that I decided not 
to build the second board. 

Description 

At today's price of about $30 for 
eight dynamic RAMs (of the type used 
by the TRS-80), this board costs only 
about $100. 

Operation of this board is also pos¬ 
sible with only 16K by placing eight 
memory chips in IC sockets 1-8. The 
jumpers on the DIP header can be 
configured in such a way that these 
chips will be enabled by either the 
lower or the upper 16K addresses. 

The memory chip in the spotlight 
is the Mostek 4116, which is a 
16Kxl dynamic RAM (see Fig. 1). 
The operation of a dynamic RAM vs 
a static RAM requires that the dy¬ 
namic unit be periodically refreshed 
or "recharged" or it will lose its 
stored data. It comes in a 16-pin pack¬ 
age and requires +12 V, +5 V and 
-5 V. The power-supply tolerance is 
plus or minus 10 percent. Separate 
data in and out lines are provided. 
Address selection is accomplished 
with seven lines. To keep the size of 
the package down, the manufacturer 
resorted to a multiplexing technique 
for address selection. 

The 14-bit address is broken down 
into two parts and fed sequentially to 


Address correspondence to Gary Wachter, 7405 
Old Spanish Trail, San Antonio, TX 78233. 












the chip with a data selector. Direct 
interfacing with Schottky TTL is no 
problem. With some layouts, it may 
be advisable to insert a low-value se¬ 
ries damping resistor into each line to 
reduce ringing effects. Since a chip 
enable pin is not provided with the 
board, Row Address Select (RAS) and/ 
or Column Address Select (CAS) can 


be decoded for chip selection. 

Addressing. The 14-bit address is di¬ 
vided into two groups of seven bits 
each. The first group of seven bits is 
fed to the address inputs of the mem¬ 
ory chips through data selectors. The 
RAS line is brought low and the row 
address latches into the 4116. The 
data selector switches over to the sec¬ 


ond group of seven bits and the CAS 
line is brought low. This latches in 
the column address. After this multi¬ 
plexing takes place, data may be read 
in or out. 

Data I/O. Data to be written into 
a selected cell is latched into an on- 
chip register with a WRITE and a 
CAS while RAS is active. The latter 


AUTHORIZED TRS 80® DEALER #R491 




TRS-80 - Color Computer With 
Extended Color BASIC 


26 - 1062 
Model III 16K RAM 
Model III, BASIC 



mgggdgggig 


26 - 4002 

Model II, 64K 


$825.00 

WE ACCEPT CHECK, MONEY ORDER, OR PHONE ORDERS WITH VISA OR MASTERCARD. SHIPPING 
COSTS WILL BE ADDED TO CHARGE ORDERS. DISK DRIVES, PRINTERS, PERIPHERALS, AND SOFT¬ 
WARE-YOU NAME IT, WE’VE GOT IT. WRITE OR CALL FOR OUR COMPLETE PRICE LIST. 

C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN, MICH. 481 60 
ws (31 3) 439-1508 (31 3) 439-1400 

C & S ELECTRONICS MART IS AN AUTHORIZED TRS 80' SALES CENTER STORE #R491 


sSee List of Advertisers on page 162 
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Rear view of wire-wrapped board. Note decoupling capacitors in memory array at left. 


of the signals (CAS or WRITE) to make 
its negative transition is the strobe for 
the DATA IN register. Data is re¬ 
trieved from memory in a read cycle 
by maintaining WRITE high through¬ 
out the memory cycle in which CAS 
is low. The output data is the same 
polarity (no inversion takes place) as 
the input data. Once having gone ac¬ 
tive, the output will remain valid un¬ 
til CAS is taken to the logic 1 state. 

Refresh. Refreshing the dynamic 
memory cells can be accomplished by 
performing a memory cycle at each 
of the 128 row addresses every two 


milliseconds. Although any normal 
memory cycle will perform refresh 
operations, this is most easily done in 
RAS-only cycles (CAS high). Using 
RAS-only refresh provides a substan¬ 
tial reduction in operating power. 

Power. Special attention needs to be 
paid to the power supply. Most of the 
power drawn by the chip is as a result 
of an address strobe edge. All power 
supplies have a ten percent tolerance. 
Decoupling should be used to sup¬ 
press high-frequency noise resulting 
from the transient current of the de¬ 
vice. Power lines at each chip were 


decoupled with a . 1 uF capacitor. 

The -5 V supply must never go 
positive with respect to any other in¬ 
put to the chip. If it does, the chip can 
be easily damaged. A high-current 
Schottky diode from the - 5 V supply 
to ground can protect against many 
hazards. No particular power-supply 
sequencing is required as long as the 
absolute maximum ratings are not ex¬ 
ceeded. But to provide an added mar¬ 
gin of safety, the power supplies can 
be sequenced in such a manner that 
Vbb is applied first and removed last. 
Vbb should never be more positive 
than Vss when power is applied to 
Vdd. Failure can also occur if Vbb is 
not applied and Vdd overshoots to 
more than +15 V. 

Theory 

Address decoding is accomplished 
with ICs 32A and 32B. Address lines 
A14 and A15 are fed to pins 3 and 2. 
The output of IC32A will then go high 
anytime an address between hex 0000 
and 3FFF is placed on the address 
bus. This will provide access to the 
lower 16K of memory. IC32B de¬ 
codes the upper 16K block by re¬ 
sponding to any address between hex 
4000 and 7FFF (see Fig. 2). 

The jumper block was incorporated 
to provide extra flexibility. You can 
install only 16K of RAM and have it 
respond to either the upper or lower 
16K block by following the jumper 
configuration in Fig. 3. 


Designation 

Type 

Description 

107,18 

8835 

Quad bidirectional transceiver 

IC23-25,34 

74S04 

Hex inverters 

IC19-22 

74S153 

Dual 4-input data selector 

IC27,32,33 

7402 

Quad NOR gates 

IC29 

7408 

Quad AND gates 

IC30 

7420 

Dual NAND gates 

IC31 

7432 

Dual OR gates 

IC36 

4050 

CMOS hex buffer 

IC39 

7905 

- 5 V regulator 

IC37,38 

7805 

+ 5 V regulator 

IC1-16 

4116 

16K RAM memories 

Rl,2 

330 Ohm 

1/4 Watt resistor 

R3 

2.2k Ohm 

1/4 Watt resistor 

R5,7 

100 Ohm 

1/4 Watt resistor 

R8 

150 Ohm 

1/4 Watt resistor 

R9 

39 Ohm 

1 Watt 

R10-20 

33 to 68 Ohm 

1/4 Watt damping resistors 

0,2 

510 pF. 

mica capacitor 

C3-6 

10 uF. 

25 V electrolytic capacitor 

C9-65 

.1 uF. 

25 V bypassing capacitors 

Dl-4 


LED 

D5 


Schottky diode, 1 Amp/50 V min. 

D6 


12 V zener diode, 1 Watt min. 


With 16K of memory placed in sockets 1-8 

address response; 0000-3FFF, Jumper: 4-13,4-14,12-13 

4000-7FFF, Jumper: 5-12, 5-14, 12-13 
Operations with all 16 chips for 32K operation, address 
enabling 0000-7FFF; Jumper: 5-11, 5-12, 4-13, 4-14 

Fig. 3. Jumper table. 



Fig. 4. Chip timing. 


74S153 pin 2 pin 14 
Row address select 0 0 

Column address select 0 1 

Refresh address select 1 0 


Parts list. 
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Fig. 5. Data selector truth table. 






































HP-85 A| 


$2189 


HP-83A $1395 

HP 85/83 16K 

MEMORY MODULE.239.00 

HP 5V4 DUAL MASTER 

DISC DRIVE.2025.00 

HP 5Y« SINGLE MASTER 

DISC DRIVE.1319.00 

HP 8 DUAL MASTER 

DISC DRIVE.5525.00 

HP 8 SINGLE MASTER 

DISC DRIVE.4035.00 

HP 2631B OPT885 

IMPACT PRINTER.2195.00 

HP 85/83 GRAPHICS 

PLOTTER.1959.00 

HP PERSONALITY MODULE 

FOR 7225B W/ HP 85/ 83_605.00 

HP PLOTTER PERSONALITY 

MODULE.605.00 

HP 85/83 ROM 

DRAWER.35.00 

HP MASS STORAGE ROM.115.00 

HP PLOTTER/PRINTER 

ROM.115.00 

HP INPUT-OUTPUT 

ROM.229.00 

HP HP-IB INTERFACE.355.00 

HP RS-232 INTERFACE M.355.00 

HP RS-232 INTERFACE F.355.00 

HP GPIO INTERFACE.445.00 

HP BCD INTERFACE.445.00 

HP PRINTER INTERFACE.229.00 


Whpt HE WLETT 
mLfLM PACKARD 

HP-125 $2695 

COMPUTER SYSTEM 

HP 125 DUAL MINI 

DISC DRIVE.2025.00 

HP 125 9895A DUAL 8" 

DISC DRIVE.5525.00 

HP 125 2631B 

SERIAL PRINTER.3155.00 

HP 125 2601A DAISYWHEEL 

PRINTER.3640.00 

HP 125 7225 ONE PEN 

PLOTTER.1979.00 

HP VISICALC 125.145.00 

HP-GPIO INTERFACE 

(PARALLEL).445.00 

HP BCD INTERFACE (SERIAL) .445.00 
HP PRINTER INTERFACE 
(CENTRONICS TYPE).229.00 


HP-41C 


HP-41CV 


r-rNV-r 1 - 
r finer 

C^f'C 


HP 41C CALCULATOR.189.00 

HP 41CV CALCULATOR.249.00 

HP 41 MEMORY MODULE.30.00 

HP 41 QUAD MEMORY MODULE 83.95 
HP 41 RECHARGEABLE 

BATTERY PACK.25.95 

HP 41 CARD READER.167.95 

HP 41 PRINTER.289.50 

HP 41 STANDARD APP MODULE 28.00 

HP 41 STATISTICS .28.00 

HP 41 MATHPAC.28.00 

HP 41 SURVEYING PAC.28.00 

HP 41 REAL ESTATE PAC.39.00 

HP 41 STRUCTURAL 
ANALYSIS PAC.39.00 


HP 11C CALCULATOR 

NEW . $106.95 


HP 12C CALCULATOR 

NEW . $118.95 

HP 67 CALCULATOR.298.95 

HP 97 CALCULATOR.578.95 

Go Professional 
With a Calculator 
From Hewlett-Packard 


JM 


HP 32E CALCULATOR.47.95 

HP 33C CALCULATOR.74.95 

HP 34C CALCULATOR.117.95 

HP 37E CALCULATOR.62.95 

HP 38C CALCULATOR.118.95 


es 


and a Toll-Free number 800-448-5259 





ATARI 400 16K $359. 


Computers 
for peopled 


□ ‘atari - ■ 


ATARI 800 16K. $699 


ATARI 820 40 PRINTER.229.00 

ATARI 822 THERMAL PRINTER ..379.00 

ATARI 825 PRINTER .569.00 

ATARI 830 ACOUSTIC MODEM . . . 159.00 
ATARI 16K 

RAM MEMORY MODULE.79.00 

ATARI 410 

PROGRAM RECORDER.69.00 

ATARI 810 DISK DRIVE.439.00 

ATARI 815 DUAL DISK DRIVE . . .1275.00 
ATARI PADDLE 

CONTROLLER PAIR.18.95 

ATARI JOYSTICK 

CONTROLLER PAIR.18.95 

ATARI BASIC CARTRIDGE ROM ..53.95 
ATARI STAR RAIDERS 

W/JOYSTICK CONTROL .35.95 

ATARI MISSILE COMMAND 

W/JOYSTICK CONTROL.35.95 

ATARI ASTEROIDS.35.95 


Prices do not include shipping by UPS. All prices and offers subject to change without notice. 


APPLE II 48K $1259. 
APPLE III 128K $3990. 

APPLE DISK AND CONTROLLER 525.00 

APPLE ADD ON DISC.465.00 

APPLE SUPERMOD.30.00 

APPLE CLOCK AND 

CALENDAR CARD.169.00 

APPLE GRAPHICS TABLET.675.00 

P ersonal 
^ i ompat«r 

ystems 

^ 303 

P.O. Box 1033 
Syracuse, New York 13201 
In N.Y. call:(31 5) 475-6800 
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Valid board addresses are deter¬ 
mined by NAND gate IC30. The VMA 
line from the system bus is buffered 
and inverted by IC23C, then fed to 


IC30. The phase 02 clock is handled 
in the same way by IC23B. OR gate 
IC31B feeds IC30 with a positive-go¬ 
ing pulse from the address-decoding 


8835 



TO RAM 


Fig. 6. Data transceivers. 


- 5V -M2V +-5V ♦ 5V 




Fig. 7. 32K RAM board layout. 



section. When all the inputs to IC30 
are high, the output goes low. This 
starts a chain of events providing 
read/write access during the active 
portion of the phase 02 clock. 

An R/S flip-flop formed by two 
NOR gates, ICs 27A and 27B, is nega¬ 
tive edge triggered by the valid mem¬ 
ory pulse through IC34A, Cl and Rl. 
The Q output of this flip-flop feeds a 
delay line composed of CMOS buf¬ 
fers. Each CMOS buffer provides ap¬ 
proximately 50 ns delay when oper¬ 
ated at + 5 V. When cascaded, a delay 
line with taps every 50 ns is created. 
R3 aids in transition from TTL to 
CMOS. See Fig. 4 for timing signals. 

The output pulse of the master start 
flip-flop passes through OR gate 
IC31A to the RAS latch, composed of 
ICs 27C and 27D. This flip-flop brings 
the RAS line active until reset. 

The first tap in the delay line trips 
the multiplex latch, which is a flip- 
flop formed by ICs 33A and 33B. The 
Q output goes to pin 14 of all 74S153 
data selectors; this will command the 
data selectors to move from the row 
address to the column address. The 


Disproving the dynamic memory 
myth was all the incentive I 
needed to begin this project. 


column address is held until the MUX 
latch reset. 

The output of the first delay line 
trips the CAS latch and also resets the 
master start flip-flop. The inverted Q 
output of this flip-flop, ICs 32C and 
32D, is the column address strobe 
that connects directly to all 16 mem¬ 
ory chips. This CAS line is held low 
until reset. The line that resets the 
RAS, CAS and MUX latches is formed 
by the falling edge of the phase 02 
clock. The inverted phase 02 clock 
signal of IC23B goes to negative edge 
trigger IC34B, C2 and R2. This forms 
the master reset pulse. 

The R/W pulse from the bus is buf¬ 
fered and inverted by IC34E. IC34D 
restores the pulse to its original polar¬ 
ity and drives all memory R/W pins. 

Memory chip enabling is done by 
manipulation of the RAS line through 
ICs 31C and 31D and ICs 29C and 
29D. The address block enable from 
ICs 32A and 32B are jumpered to OR 
gates ICs 31C and 31D for access to 
the lower or upper 16K of memory 
block. The OR gate outputs are passed 
along to AND gates ICs 29C and 29D 














































































































































































































COMPUTERS 

INTERSYSTEMS 


DPS1, DPS1A, DPS2A . CALL FOR PRICES 

DYNABYTE 

List.Less 30% 

ALTOS 

PLEASE CALL FOR PRICES 

SUPERBRAIN 

By INTERTEC 


TERMINALS 

TeleVideo 


Televideo 91OC.$589 

912C.$669 

920C.$725 

950C.$925 

925C.$729 

INTERTUBE.$725 

Emulator.$725 

OKIDATA 

Micoline 80.$436 

Micoline 83A.$796 

Qume .CALL FOR PRICES 

C.ITOH .CALL FOR PRICES 


SOROC 

Soroc IQ120.$649 

IQ130.$579 

IQ135.$719 

IQ135 w/g.$789 

IQ140.$995 

HAZELTINE 

HAZELTINE ESPRIT . $579 

1420 . $789 

1500 . $849 

1510. $1029 


ZENITH Z19 $669 


Most items in stock for immediate delivery factory sealed cartons, 
w/full factory warranty NYS residents add appropriate sales tax 
Prices do not include shipping VISA and Master Charge add 3% 
COD orders require 25% deposit Prices subiect to change without 
notice 


1^227 


Discus 2D .$849 

Dual Discus 2D.$1389 

Discus 2 + 2 .$1199 

M-26.$3495 

M-10.$2999 

CORVUS .$4789 


64K DD.$2639 

64KQD.$2949 

DSS-10MEG.$3195 

CROMEMCO 

CS2, List $4695.OUR PRICE $3549 


CS3, List $7995. 


our price $6349 


PRINTERS 

CENTRONICS 


739-1 PAR.$749 

739-3 SER.$799 

704-11 parallel.$1569 

704-9 (RS232).$1795 


Tl 810 


810 Basic.$1289 

810 Full Option.$1599 

820 RO Basic.$1545 

820 KSR Basic.$1739 

NEC 7710 (RS232) SERIAL .. $2395 
7730 PARALLEL.$2395 

Diablo 630 RO.$3495 

1640 KSR.$3095 

1640-R0.$3600 

Paper Tiger 445G .$739 

460.$799 

460G .$839 

560G .$1099 

Epson 80 FT..$629 

100 MX.$789 

DISKSYSTEMS 


MORROW 


data 

systems 


Z-89.... List 

$2895 


OUR PRICE 

$2139 








































































where presence of an active RAS 
command is checked. If both RAS 
and respective address enable pulses 
are present, the output of the appro¬ 
priate AND gate goes low. This low- 
going RAS line enables the selected 
memory block. 

Refresh 

Refresh cycles are performed 
whenever a read or write cycle is not 
in progress. The process is transpar¬ 
ent, which means that it does not steal 
cycles from the CPU or otherwise 
slow down execution time. AND gate 
IC29A checks the state of the valid 
memory line during clock phase 02. 
If the board is not called on by the 
CPU during a given cycle, a refresh 
operation is performed. The output 


of IC29A goes high and trips the RAS 
latch through IC31A. The RAS lines 
of all 16 memory chips are enabled 
through ICs 31C and 3ID. The actual 
RAS pulse arrives at ICs 29C and 29D 
about the same time. This sends the 
chip RAS line low until reset, thus 
completing the refresh period. 

The two 7493s are arranged in a 
divide-by-128 binary counter that ad¬ 
vances on the negative edge of the 
refresh pulse. This counter contains 
the refresh address. 

With this arrangement, many more 
complete refresh cycles are per¬ 
formed than are actually necessary. 
This will not harm the memory chips 
or decrease reliability. I tried several 
refresh inhibit circuits, which proved 
to cause more harm than good. The 


UNREGULATED 



1* 






HIT- 

X” y 


TO MEMORY CHIPS 


TTf 


r 


I 2 5 

NOTE DIFFERENT FUNCTIONS 


INPUT OUTPUT CROilNO 


Fig. 9. 16/32K RAM power supply. 



Front view of board. LED indicators are at top left; +5 V regulators are in middle; -5 V regula¬ 
tors are at right. DIP resistor networks at top right are used for series damping. 
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power consumption alone from the 
additional TTL chips offset the power 
savings from limiting refresh cycling. 
To keep the board as simple as possi¬ 
ble, I did not incorporate a refresh in¬ 
hibit circuit. 

The 74S153 data selector is used for 
refresh and address selection. Pole A 
contains the row address, B the col¬ 
umn and C the refresh address. A 
truth table can be found in Fig. 5. The 
8835 bidirectional data transceivers 
are the direct link between the sys¬ 
tem bus and the memory chips, as 
can be seen in Fig. 6. 

Construction 

The parts layout in Fig. 7 has 
worked satisfactorily. Insert IC mem¬ 
ory sockets as shown. Connect ground 
and Vcc to the buses provided on the 
board. Decouple each power supply 
lead on every chip with a . 1 uF capac¬ 
itor. To wire up the memory array, 
wire the following pins—1, 3, 4, 5, 6, 
7, 8, 10, 11, 12, 13, 15—on all mem¬ 
ory chips in parallel. The Vbb and 
Vdd pins should each be connected to 
the output of the respective power 
supply. Connect the data in and out 
pins to the 8835 transceivers as shown 
in Fig. 6. 

Connect the remaining pins to the 
controller as shown in Figs. 2 and 8. 
Keep the wiring neat and as short as 
possible. This is a must! Check conti¬ 
nuity of the memory IC sockets be¬ 
fore applying power. Also check for 
shorts on adjacent pins. Finding a 
wiring error before plugging in the 
chips will save a lot of debugging 
time later. 

When wiring of the board has been 
completed, plug it into the computer 
and verify the voltages on the IC 
sockets. When wiring and prelimi¬ 
nary checkout have been completed, 
insert ICs into their sockets and con¬ 
figure the DIP header with the appro¬ 
priate jumpers for the amount of 
memory in use (see Fig. 3). 

The - 5 V regulator does not need a 
heat sink since it hardly even warms 
up. An LED connected across the out¬ 
put of each power supply, Fig. 9, pro¬ 
vides a visual indication of power- 
supply operation. 

Conclusion 

It was well worth the time to design 
and build this board. I'm quite pleased 
with the savings in space and reduced 
power consumption. Unfortunately, 
I will have to find another place to 
warm up TV dinners since the com¬ 
puter case has cooled down! ■ 












































\ferbatim 

flexible disks 

Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 



VISA' 


PACIFIC ^172 
EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Cal. call 
(800) 592-5935 or 
(805) 543-1037. 


S-100 TERMINAL 
80 CHARACTERS x 24 LINES 

All This on ONE BOARD: 

• Keyboard port with TYPE-AHEAD buffer 

• 8275 CRT controller with light pen port 
fully implemented 

• Two 2716’s — program & character rom’s 

• Optional 2716 for GRAPHICS 

• All screen & keyboard ram 

• I/O OR Memory mapped 

• Z-80 MPU - 2 Mhz operation indepen¬ 
dent of sys. clock 

• Uses only EASY-TO-GET parts 

• Use in any Z-80/8080 system 

• 696 Bus Compliance: D 8 M16 18 T200 
Now you can afford to build that video 
board you’ve always wanted. 

Introducing The VDB-A 
Bare board with Documentation 
Special Introductory Price-$43.00 
+ $2 s&h (III. res. add 6 % tax) 

Offer ends April 1, 1982 
For more info, or to order, write ^359 

Stinfilicvcuf, PRODUCTS CO. 

3754 Winston Drive 
Hoffman Estates, IL 60195 

Dealer Inquiries Invited 


PROF I T FROM YOLJR 
=-PL_E # OR TRS-BO 1 


OPTION 

INVESTING 


IPROBRAM MAXIMISESI 
RETURN FROM LISTED 
STOCK OPTION 
INVESTINO 


HANDLES CALLS, PUTS, SPREAD9, IN 
AND OUT; COMMISSIONS, RISK, COST 
OF MONEY, DIVIDENDS. TABLES AND | 
GRAPHS. PRINTS, STORES TO DISK. 
INDEXED MANUAL A COMPLETE GUIDE | 
TO OPTION INVESTING. M/C Sc VISA. 
•125. SEND FOR FREE BROCHURE. 

| OPT I ONS-SO , BOX 47 lM| 
CONCORD, MASS 01742 
tTRADEMARK TANDY CORP ITIjMEIMM APPLE COMPUTER, INC 


• Supports the 
6801 micro¬ 
computer family 

• Only 4x6V 
Including a 4x2" 
prototyping area 

• 2K Bytes 
EPROM/2K Bytes 
RAM RS 232 
Interface 

• Complete 
documentation 
(over 50 pages) 


MC6801 APPLICATIONS PROTOTYPE BOARD 

The APB Is a small board which supports the MC6801 family of microcomputers. It is 
described in Motorola’s application note AN799. A typical 6801 member contains an 
enhanced 6000 processor. 2K bytes ot ROM. 126 bytes ol RAM. a 16-bit programmable 
timer, parallel I/O. and a serial communications interlace- in addit on to the resources 
ot the 6801. the APB provides an additional 2K bytes of EPROM (TMS2716). 2K bytes ot 
RAM (21141.), and a lull duplex RS-232 interlace It also supports special versions such 
as the 6901G i with its LILbug* monitor; and provides on-board programming of the 
68701 EPROM version 

The APB is an excellent educational aid which allows for evaluation and familiarization 
of 6001 family members . . it is groat tor prototyp# devalopment. Since the 'nuts and 
bolts' are already in place, the designer need only add the necessary Interlace circuits 
for a particular application , It can also be used as a simple cost-effective dedicated 
controller for those limited quantity applications 

Besides being so practical, it is a tun little board Order yours today! 

• TM ot Motorola Semiconductor Products. Inc 

APB-1 Bare board with documentation. $ 19 

APB-2 Above assembled with all parts less microcomputer and memory. $ 69 

APB-3 Above with MC6801G1 and LILbug manual. $109 

APB-4 Above with tour 21141 RAMa. $129 


For the SS-30 Bus: 

AD-68A A/D Converter - 8 channels, 6 bit. 0-2.5V input. 6ms conversion time — $39 A6T 
CI-68A Control Interface - 8 opto-isolated inpuls. 8 reed relay outputs — $79 kit. $98 A4T 



Terms; Check. MO. VISA, or MC In US and Canada add $3 per item lor shipping. Others 
add $7 per item US tunds only TX add 5* tax. Shipped from stock to two weeks 



INNOVATIVE TECHNOLOGY . j 

510 Oxford Park I 

Garland, TX 75043 (214) 270-8393 


Worth Star 

BASIC UTILITY SET 




■ EDITOR — Create & edit a 
Basic program using 26 
commands, including 
GLOBAL locate & change. 

■ BPRT — Print & cross 
reference a Basic program. 

■ BPAK — Pack a Basic 
program. 

■ RE — Rename a disk file. 

(ten plus $1 ’ 50 sh 'PP |n 9 
vpOy Calif. Res. add 6%. 

/C,—. Check. VISA. M C 

SZ Software Systems 

1269 Rubio Vista Road. Altadena. Calif. 91001 
^IVI (213) 791-3202 


Z 1 


VOLTAGE SURGE & 
TRANSIENT SUPPRESSOR 


L 


Protects 
Most 
Electronic 
Equipment 

The SUPPRESSOR electronically re¬ 
moves or reduces suduen voltage changes. 
It simply plugs into a power receptical on 
the same circuit as the equipment being 
protected. 

END POWER LINE SPIKES, SURGES, 
HASH... Only $29.95 ea. Dealer Inquiries 
Invited. 




CUE5TA SYSTEMS, INC. 

3440 Roberro Court 

Son Luis Obispo, Coliformo 93401 

(805) 541-4160 

^252 


(stop) 

$ SAVE $. 

Software 
at SUPER 
DISCOUNT PRICES 

the best available on the 
market today for 



TRS-80 

/ - 



^^ATARr 


GAMES ★ UTILITIES * BUSINESS 

for the budget minded individual 

ONE OF THE WORLD’S 

LARGEST INVENTORIES 

We have all the latest 
software—ASK US! 

A-EAR® ADM Distributors 

COMPUTER GAMES SPECIALISTS 

v* 314 

P.O. BOX 24121 OAKLAND, CA94607 


✓See List of Advertisers on page 162 
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This program will help you get your dits and dahs in order. 


Didahdidit dit didah didahdit dahdit 

Dah didididit dit 

Dahdidahdit dahdahdah dahdidit dit! 

By Dean J. Carter 


I f you'd like to become an amateur 
radio operator, but think that learn¬ 
ing Morse code is too difficult, take a 
look at this program. You might be on 
the air before you know it. 

In the old days (before microcom¬ 
puters), if you wanted to learn the 
code someone would give you a 
sheet of paper with dots and dashes 
and letters on it. You would then 
study it, memorizing every dot and 
dash. That's what I did, and because 
of it I had a very hard time increasing 
my code speed. Whenever I heard a 
character of code my mind would 
have to visualize it as a series of dots 
and dashes before I could recognize it 
as a valid letter. 

As you can see, this was not a very 
desirable situation. I became so frus¬ 
trated that I gave up amateur radio 
and became a CBer (gasp!). 

After the CB boom made a mess of 
the channels, I decided to give ama¬ 
teur radio and the code another try. 
This time I managed to get my novice 
license without too much trouble by 
going to local amateur radio classes. 
But when I tried to increase my speed 
enough to understand what was be¬ 
ing sent on the novice bands, I ran 
into the same trouble. I gave up ama¬ 
teur radio once more and became a 
computerist. 

I had my Apple II for a few months 
before I started to think about ama¬ 
teur radio again. I had seen some pro¬ 
grams that could read Morse code, 
but found that they really didn't 
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work very well unless the sender had 
a very good fist (sent code well). Be¬ 
sides, using a computer on the novice 
bands would be cheating. 

So I decided to let my computer 
teach me the code in the proper man¬ 
ner, the way I should have learned it 
to start with. Thus Code Teacher was 
developed. I think you will find it dif¬ 
ferent from any other code practice 
program you have seen. 

The Morse Code 

First a few words about the struc¬ 
ture of the Morse code itself are in 
order. 

The dot, or dit as it is commonly 
called, is the basic element used for 
timing. If the dot is considered as be¬ 
ing one unit of time in length, then 
the dash, or dah, is three units; i.e., 
three times longer than a dot. There is 
one unit of time between the ele¬ 
ments (dots and dashes) of a charac¬ 
ter and three units between the 
characters in a word. And finally, 
seven units of time make up the 
space between words. 

The Code Teacher program (Listing 
1), like any other Morse code pro¬ 
gram, is designed around these tim¬ 
ing units. The difference is that 
the Code Teacher allows the code 
speed and the number of elements 
between characters to be set 
separately. This permits the code 
speed to be set high and the character 
spaces to be set long (more elements 
per space than normal). 


This turns out to be the best way to 
learn the code, because you hear how 
the characters should sound at ad¬ 
vanced operating speeds. The up¬ 
grading of your license from novice 
to general class will be made much 
easier. 

Program Operation 

The Code Teacher makes use of the 
Apple's built-in speaker to send the 
Morse code characters. It is designed 
to be as flexible as possible to allow 
the user to adjust it to his own learn¬ 
ing speed. 

On running the program, you are 
requested to input some information. 
First, code speed is requested. The 
beginner should start with at least 20 
words per minute. Don't let this scare 
you off. It's not as bad as it sounds be¬ 
cause you'll have lots of time to think 
between those 20-word-per-minute 
characters. 

Which brings us to the second item 
requested by the program—elements 
per character space. This is the length 
of time that the computer will wait 
before sending the next character. 
The normal number of elements be¬ 
tween characters is three, but start 
with 40 or 50 (or more) and reduce 
the number when you feel you can. 


Address correspondence to Dean J. Carter, 340 
Old Mill Road, it22, Santa Barbara, CA 93110. 









The important thing here is that you 
are hearing the characters at 20 or 
more words per minute and are 
working on reducing the time it takes 
to recognize the sound of each one. 
By doing it this way you can avoid the 
ten-word-per-minute barrier that so 
many people find themselves up 
against. 

Next, you need to enter the number 
of times you want each character re¬ 
peated. Three of four times should be 
good for beginning. 

The program will give you a choice 
of three modes of operation: key¬ 
board entry, problem characters and 
random characters. 

The keyboard entry mode allows 
you to type a character and hear it 
right away. This mode is useful for 
those who have no prior experience 
with the code. It permits them to 
become familiar with selected char¬ 
acters and compare their sounds, 
such as the progression of the num¬ 
bers. To leave this mode hit return. 

The problem characters mode lets 
you type in the characters that you're 
having trouble recognizing and then 
sends them in random order. This 
mode can also be used for learning 
the code a few characters at a time. 
To stop the sending, hit any key. 

The random characters mode is the 
one most often used for code prac¬ 
tice. When it is selected you will be 
given the choice of listening to letters 
only, letters and numbers, or letters, 
numbers and punctuation. Start with 
letters and move on to numbers and 
punctuation later. Hitting any key 
will stop the sending and restart the 
program. 

In all of the preceding modes of op¬ 
eration, the character is printed on 
the screen after the code has been 
sent. It will appear just before the 
next character is sent. 

Program Outline 

The following is an overview of the 
program by line number. A more de¬ 
tailed description of the important 
routines will be given later. 

Lines 10-30: Poke a machine-lan¬ 
guage subroutine into memory. This 
subroutine produces the audio tones. 

Lines 40-60: Dimension string ar¬ 
rays for manipulating the code data. 
Set up tone routine variables. 

Lines 80-180: Input the desired 
code speed and set the dot length 
variable (DO) accordingly. Note: 
CALL -958 in line 180 clears the 
screen from the cursor to the end of 
the page. 


Line 190: Sets the dash length vari¬ 
able (Dl) to three times the dot 
length. 

Lines 200-210: Input the desired 
amount of space between each char¬ 


acter sent (elements per character 
space) and input the desired number 
of times to repeat each character. 
Variables D2 and RP respectively. 
Lines 220-230: Set up string arrays 


1© 

POKE 16346,165: POKE 16347,0s POKE 16348,240: POKE 16349,3: POKE 

16350 


,173: POKE 16351,48: POKE 16352,192: POKE 16353,136: POKE 16354, 

208: 

2© 

POKE 16355,4: POKE 16356.198: POKE 16357,1: POKE 16358,240: POKE 

16359 


,8: POKE 16360,202: POKE 16361,208: POKE 16362,246: POKE 16363,166: 

30 

POKE 16364,0: POKE 16365.76: POKE 16366,218: POKE 16367,63: POKE 

16368 


,96: 


4© 

CLEAR 


50 

DIM At(48),CRt(48),CHt<48),AAt(48) 


6© D = 1sF * ©:FI « 72:F® = ©:TN = 16346 


70 

HOME : PRINT TAB( 14)"CODE TEACHER": PRINT 


80 

INPUT "ENTER CODE SPEED (5 THROUGH 35 IN STEPS OF 5)>"?CS 


9® 

IF CS * 0 GOTO 18® 


100 

IF CS = 5 THEN D® = 85 


110 

IF CS = 10 THEN D® = 42 


12© 

IF CS « 15 THEN D0 « 25 


13© 

IF CS * 2® THEN D0 - 17 


14® 

IF CS « 25 THEN D® * 13 


150 

IF CS » 30 THEN D0 * 10 


16© 

IF CS = 35 THEN D0 = 8 


170 

GOTO 19© 


18® 

VTAB 3: CALL - 958: INPUT "ENTER SPEED VALUE (1 TO 85)>";D0 


190 

Dl = D© * 3: REM s DAH LENGTH 


20® 

INPUT "ENTER « OF ELEMENTS/CHARACTER SPACE >":D2 


210 

INPUT "ENTER # OF TIMES TO REPEAT EACH LETTER ":RP 


220 

FOR X * 1 TO 48: READ CRt(X): NEXT 


230 

FOR X * 1 TO 48: READ At(X): NEXT 


24® 

PRINT "DO YOU UANT TO *" 


25© 

PRINT "(1) INPUT THROUGH KEYBOARD " 


26© 

PRINT "(2) ENTER PROBLEM CHARACTERS " 


270 

INPUT "(3) RECEIVE RANDOM CHARACTERS "sKB 


28® 

ON KB GOTO 620,510,290 


290 

PRINT "DO YOU UANT :" 


30® 

PRINT "(1) LETTERS" 


31© 

PRINT "(2) LETTERS fc NUMBERS" 


32® 

INPUT "(3) LETTERS, NUMBERS & PUNCTUATION ":CR: HOME 


33® 

IF CR = 1 THEN CR * 26 


34© 

IF CR * 2 THEN CR = 36 


350 

IF CR * 3 THEN CR ■= 48 


360 

B « INT (CR * RND (1)) + 1 


370 

GOSUB 390: IF PEEK ( - 16384) > 127 THEN POKE - 16368,0: GOTO 

40 

380 

POKE - 16368,0: GOTO 36® 


39® 

FOR Y - 1 TO RP 


400 

FOR X * 1 TO LEN (At(B)) 


410 

FI * PDL (0): POKE F,Fl: REM SET TONE 


420 

IF MIDt (At(B),X,1) = "1" THEN POKE D,Dl: CALL TN: GOTO 440: REM 


SEND A DAH 


43© 

POKE D,D0: CALL TN: REM SSEND A DIT 


44® 

POKE F,F0: POKE D,D0: CALL TN: REM ?ELEMENT SPACE 


450 

NEXT 


46© 

FOR U » 1 TO D2 - l: REM •CHARACTER SPACE LOOP 


470 

POKE D,D0: CALL TN 


480 

NEXT 


49© 

PRINT CRt(B)f "1 


50® 

NEXT : RETURN 


51® 

C = ®:C1 * 0: HOME 


52® 

PRINT I INPUT "ENTER PROBLEM CHARACTERS>":Pt 


530 

CR » LEN (Pt) 


540 

C * C ♦ 1 SCI * Cl ♦ l: IF C > CR THEN 600 


55® 

Pit a MIDt (Pt,C,l> 


560 

FOR B « 1 TO 48 


570 

IF Pit * CRt(B) THEN CHt(Cl) « Plt:AAt(Cl> * At(B): GOTO 540 


58© 

NEXT : PRINT : PRINT Pit:" IS NOT A VALID CHARACTER" 


59® 

Cl * Cl - l: GOTO 540 


60® 

CR = Cl - l: FOR B = 1 TO CR 


61® 

CRt(B) » CHt(B):At(B) * AAt(B): NEXT : GOTO 36® 


62® 

GET AAt: IF AAt = CHRt (13) THEN GOTO 40 


63® 

FOR B » 1 TO 48 


640 

IF AAt « CRt(B) THEN GOSUB 390: GOTO 620 


650 

NEXT : GOTO 620 


66® 

DATA A,B,C,D,E.F,G,H,I,J,K,L,M,N,O.P,G,R,S,T,U,V,U,X,Y,Z 


670 

DATA 1,2,3,4,5,6,7,8,9,0 


680 

DATA ..,;,(,/,WAIT,AR,SK,ERROR 


690 

DATA 01,1000,1010,100,0,0010,11®,0000,00,0111,101,0100 


700 

DATA 11,10,111,0110,1101,010,000,1,001,0001,011,1001,1011,1100 


710 

DATA 01111,00111,0001),0000],00000,10000,ll000,11100,11110,11111 


72® 

DATA 010101,110011,00110®,10001,111000,101010,101101,10010,01000 

.0101 


0,000101,00000000 


99® 

REM :CALIBRATE ROUTINE 


1000 

HOME 


101® 

X » 0 


102® 

POKE F,FI: POKE D,D0: CALL TN: REM * SEND A DIT 


103© 

POKE F,F0s POKE D,D0: CALL TN: REM :ELEMENT SPACE 


104® 

X * X ♦ is PRINT X: 


105® 

GOTO 1020 


106® 

REM SCODE SPEED IN U0RDS PER MINUTE=DOTS PER MIN / 25 


107® 

REM 


108® 

REM +--.♦ 


1090 

REM CODE TEACHER 


110® 

REM BY DEAN CARTER 


111® 

REM ♦..♦ 



Listing 1. Code Teacher program for the Apple II. 
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CR$(X) and A$(X) with character 
data and code data respectively. 

Lines 240-280: Input the desired 
mode of operation and transfer con¬ 
trol to the proper area of the program. 

Lines 290-350: Input the desired 
subset of characters to be sent. 

Line 360: Generates a random 
number in the proper range for the 
set of characters chosen. This num¬ 
ber is then used by the code genera¬ 
tion routine. 

Lines 370-380: Go to the code gen¬ 
eration subroutine, check for a key¬ 
press for restarting the program, loop 
to line 360 for a new random num¬ 
ber. Note: PEEK (- 16384) reads the 
keyboard address. If it is greater than 
127 then a key was pressed. POKE 
-16368,0 resets the keyboard strobe 
after reading. 

Lines 390-500: Code generation 
routine. Use the data stored in the 
A$(X) string array to form the code 
characters. This routine also prints 
the corresponding alphanumeric 
character on the screen after the code 
has been sent. 

Lines 510—610: Problem character 
routine. This routine rearranges the 
data in the string arrays holding the 
code and characters (A$(X) and 
CR$(X)) so that the user can create his 
(or her) own subset of characters. 

Lines 620-650: Keyboard entry 
routine. Input single characters from 
the keyboard, find the correct entry 
in the CR$(X) array, and go to the 
code generation subroutine. 

Lines 660-680: Character data for 
the CR$(X) array. Note: The comma 
and colon in line 680 must be in quo¬ 
tations or they will not be accepted 
as data. 

Lines 690-720: Code data for the 
A$(X) array. Zero is a dot, one is 
a dash. 

Lines 1000-1060: Calibrate rou¬ 
tine. Sends a continuous string of 


dots, and counts them until a control- 
C is pressed. 

The Code Generation Routine 

The code generation routine is 
the heart of the program. It is 
called via a GOSUB whenever a char¬ 
acter is ready to be sent. Twelve vari¬ 
ables are involved with this routine, 
but after the program options are set 
by the user, only one variable 
changes from character to character. 
The variables that are used are listed 
in Table 1. 

The DATA statements and the 
string arrays (CR$(X) and A$(X)) are 
the key to the code generation rou¬ 
tine. The DATA statements are or¬ 
ganized as two sets of 48 data ele¬ 
ments. The first 48 data elements 
(lines 660-680) consist of the charac¬ 
ters that will be printed on the screen 
after the corresponding character of 
code has been sent. The following 48 
data elements (lines 690-720) are the 
actual code elements to be sent. The 
dots and dashes are represented by 
zeros and ones respectively. The let¬ 
ter A, for example, is represented in 
the DATA statement as "01" (dot 
dash). The FOR loops in lines 220 and 
230 load the contents of the DATA 
statements into the string arrays 
CR$(X) and A$(X). With this infor¬ 
mation we can now go through the 
code generation routine line by line 
to see how it functions. 

Line 390: Loop for repeating a char¬ 
acter the selected number of times. 

Line 400: This loop determines 
how many passes will be made 
through the routine to send the entire 
character selected in A$(B). 

Line 410: Reads the game paddle 
setting and passes its value to the tone 
subroutine to set the frequency of the 
tone output. 

Line 420: Examines the Xth ele¬ 
ment in the A$(B) string. If it's a 1 


then it passes the duration value for a 
dash to the tone subroutine and calls 
it. This causes a dash to be sent. 

Line 430: If, in the preceding state¬ 
ment, the element in the string was a 
0 then this line passes the duration 
value for a dot to the tone subroutine 
and calls it. 

Line 440: Passes a frequency value 
of zero and the duration value for a 
dot to the tone subroutine to send an 
element space. 

Lines 460-480: This loop sends the 
required number of elements to form 
the space between characters. 
Variable D2 determines how many 
elements will make up this space. 
The loop uses D2-1 because one ele¬ 
ment of space was already sent in line 
440. 

Line 490: Prints the character 
which corresponds to the code that 
was just sent. 

The Tone Subroutine 

The tone subroutine is written in 
6502 machine language and poked in¬ 
to memory by lines 10, 20 and 30. It is 
a slightly modified version of the 
Simple Tone subroutine found in the 
Apple Reference Manual. To use this 
routine you must first provide it with 
frequency and duration information. 
This information is passed to the tone 
routine by two POKEs. The frequen¬ 
cy value can range from 0 to 255 and 
is poked to memory address 0. The 
duration value, also 0 to 255, is poked 
to address 1. Once this is done the 
routine is called at address 16346 and 
the tone is produced. The tone sub¬ 
routine is shown disassembled in 
Listing 2. 

The Calibrate Routine 

I've included the calibrate routine 
with the program so that the end user 
can fine-tune the preset code speeds 
to be as accurate as possible on his 


A$(B) 

Code data array. 

B 

Points to the character to be sent and printed. 

CR$(B) Character data entry. 

D 

Duration value address 

DO 

Duration value for a dot. 

D1 

Duration value for a dash. 

D2 

Number of elements per character space. 

F 

Frequency value address. 

F0 

Frequency value for no tone output. 

FI 

Frequency value for tone. 

RP 

Number of times to repeat a character. 

TN 

Tone subroutine address. 


Table 1. Code generation routine variables. 


3 FDA 

A5 

00 


LDA 

$00 

3FDC 

F0 

03 


BEQ 

S3FE1 

3FDE 

AD 

30 

CO 

LDA 

SC030 

3FE1 

88 



DEY 


3FE2 

DO 

04 


BNE 

$3FE8 

3FE4 

C6 

01 


DEC 

$01 

3FE6 

F0 

08 


BEQ 

$3FF0 

3FE8 

CA 



DEX 


3FE9 

DO 

F6 


BNE 

$3FE1 

3FEB 

A6 

00 


LDX 

$00 

3FED 

4C 

DA 

3F 

JMP 

$3FDA 

3FF0 

60 



RTS 



Listing 2. Tone subroutine. 
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The most important book 
ever published 
for the Apple. 


The most comprehensive description of 
Apple II firmware and hardware ever 
published — all in one place. 
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What’s Where in the Apple? 

• Guides you — with a numerical Atlas and 
an alphabetical Gazetteer — to over 
2,000 memory locations of PEEKS, 
POKES, and CALLS. 

• Gives names and locations of various 

Monitor, DOS, Integer BASIC, and 
Applesoft routines — and tells you what 
they’re used for. 

• Helps BASIC users to speed up their 
programs. 

• Enables assembly language programmers 
to simplify coding and interfacing. 

All Apple users will find this book helpful in 
understanding their machine, and essential 
for mastering it! 

Ask for it at your computer store 


128 pages, 8 V 2 x 11 inches, 
cardstock cover, Wire-0 binding. 


$14.95 

ISBN: 0-938222 
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own machine. To use this routine, 
run the main program and set- the- 
desired code speed.- When the speed 
is set, exit the program with a control- 
C and pick up your stopwatch. 

Type GOTO 1000 and start timing 
at the same time you hit return. A 
continuous series of dots will be sent, 
and the screen will start to fill up 
with numbers as the dots are count¬ 
ed. As soon as 30 seconds have 
elapsed, hit control-C to stop. Find 
how many dots were counted and 
multiply by two. Divide this by 25 to 
find the code speed in words per 
minute. 

If the screen fills completely before 
30 seconds elapse, use a timing inter¬ 
val of 15 seconds. This is because 
when the screen starts to scroll it 
slows down the timing loop and up¬ 
sets the accuracy. Of course, when 
using 15 seconds you must multiply 
the number of dots by four before 
dividing by 25. 

If the measured code speed does 
not come close to the selected code 
speed, then the value of variable DO 
for that speed must be changed. The 
code speed values are found in lines 


Practice regularly, 
and above all 
do not use 
any visual aids. 


100 through 160. These lines assign 
values to DO for code speeds from 
five to 35 words per minute. Finding 
the correct speed value for the de¬ 
sired code speed is a trial-and-error 
operation. Run the program again, 
and when asked for the code speed 
enter 0. This will put you into a mode 
that will accept speed values directly. 

Enter a value slightly higher or 
lower than the existing value for 
the code speed you want (the higher 
the number the slower the speed). 
Exit the program and execute the 
calibrate routine to check the code 
speed. Repeat this procedure until 
the code speed is as close as pos¬ 
sible to what is desired. Enter this 
new speed value in the appropriate 


BASIC line (100-160) in place of the 
old value. 

Using the Program 

A practice session with the Code 
Teacher should consist of listening to 
the code and writing it down as you 
hear it. After a few sessions you will 
probably find that you can recognize 
certain characters immediately. 
However, other characters will cause 
you to hesitate before writing them 
down. Circle these characters for ref¬ 
erence and concentrate on them later 
using the problem characters mode. 

Last, the frequency of the tone 
can be varied by adjusting paddle 0. 
I added this feature after I got 
tired of listening to the same tone 
over and over. 

Conclusion 

With the help of this program and 
the investment of some time, you 
should be able to easily pass the 
Morse code portion of the novice 
exam. Just remember: practice regu¬ 
larly, and above all do not use any 
visual aids. The Morse code should 
be learned by sound, not by sight.® 


COOSOL DISCOUNTS 


PRINTERS 



• Epson MX80 8541-0001. S499 CALL 

• Epson MX70 8341-0005. $699 CALL 

• Epson MX80/GRAFTRAX 8541 8915. $55$CALL 

• Epson MX80 F/T 8641-0001. $599*CALL 

• Epson MX80F TGRAFTRAX 8541-0075. $959CALL 

• Epson MX100 9624-0024. $-795CALL 

• Epson cables and cards.CALL 


• NEC Spmwriter 

5510-1 

$2495 

• NEC Spinwriter 

5515-1 

S2495 

• NEC Spinwriter 

5520-1 

S2880 

• NEC Spinwriter 

5525-1 

$2950 

• NEC Spinwriter 

5530-1 

$2495 

• NEC Accessories. 


.CALL 

• ANACOM Parallel 

ANC150P 

$1195 

• ANACOM SERIAL 

ANC150S 

S1195 


Registered Trademark of Tandy Corporation 
•'FACTORY DIRECT ^292 


CPU—TERMINALS—SOFTWARE 


ADDS COMPUTER SYSTEMS 

• MULTIVISION 3, Step 3. 516-019000. $11,275 

• MULTIVISION 3. Step 2. 516-018000.$10,172 

• MULTIVISION 3. Step 1. 516-017000.$ 9,070 

• MULTIVISION 2 516-020000 . $ 7.520 

• MULTIVISION 1 516-006000 . $ 3,312 

• ADDS. ACCESSORIES & SOFTWARE.CALL 

ALTOS MTU/FLOPPY/HARDDISK 

• 8000-7MTU IMb/FL 17 2MT.$12,118 

HARD FLOPPY DISK 

208K RAM S&P-10 10Mb 8' 1 HARD DISK 

• 1Mb FL 17 2 MT 8000-10MTU.S 9.616 

• 1Mb Floppy 8000-10D.S 7.875 

• 1 2Mb Floppy 8000-10 . S 7.438 

• ALTOS Accessories & Software.CALL 

TELEVIDEO TERMINALS 

• 910C.S595 • 912C.S705 

• 920C.S750 • 950C.S959 

• TELEVIDEO Accessories.CALL 

NEC COMPUTER SYSTEMS 

• NEC Computer PC-8001A.$1,056 

• NEC-1 O Unit PC-8012A .S 626 

• NEC-1 O Port PC-8033A .S 152 

• NEC-DISK DRIVE PC-8031 A.S 1.056 

• NEC- DISK DRIVE PC-8032A.S 931 


COOSOL LRC 400 SERIES** 
OEM PRINTER INTERFACE 



$150 ea. (QUANTITY ONE) 

DESIGNED TO OPERATE 
ANY SERIES 400 ERC—EATON PRINTERS 

• 28 SYSTEM LEVEL SOFTWARE COMMANDS 

• CHARACTER ENHANCEMENT 

• BOTH SERIAL (RS-232) AND PARALLEL INPUT 

• BAUDRATE SELECT FROM 110 TO 9600 

• STANDARD 96 ASCII CHARACTER FONTS 

• REVERSE FONT PRINTING 

• UPPER AND LOWER CASE PRINTING 

• UP TO 48 CHARACTERS PER LINE 

• 5 X 7,10 x 7 OR 10 X 14 DOT MATRIX CHARACTER 
GENERATOR 

• PRINTS TEST CHARACTER SET 

• SUPPLIED WITH 8.500 ufd/35V ELECTRONIC 
CAPACITOR, BUILT IN POWER SUPPLY WITH 
REGULATORS AND TRANSFORMER 

• 5-3/4 X 7-1/2 INCH BOARD SIZE 


• NEC—Gr Monitor JB-1201.S 220 

• NEC—Col Monitor JC 1202.S 995 

• NEC Accessories & Software.CALL 


COOSOL, INC. P.O. BOX 743, ANAHEIM, CALIFORNIA 92805-0743 (714) 545-2216 
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Wayne Green Books 




THE NEW 

WEATHER SATELLITE 
HANDBOOK 


*TRS-80 is a trademark of 

Radio Shack Division of Tandy Corp. 


Annotated BASIC—A New Technique for Neophytes. 

BASIC programming was supposed to be simple—a beginner’s programming 
language which was so near to English that it could be easily understood. But, in re¬ 
cent years, BASIC has become much more powerful and therefore much more dif¬ 
ficult to read and understand. BASIC simply isn’t basic anymore. 

Annotated BASIC explains the complexities of modern BASIC. It includes com¬ 
plete TRS-80* Level II BASIC programs that you can use. Each program is annotated 
to explain in step-by-step fashion the workings of the program. Programs are 
flowcharted to assist you in following the operational sequence. And—each chapter 
includes a description of the new concepts which have been introduced. 

Annotated BASIC deals with the hows and whys of TRS-80 BASIC programming. 
How is a program put together? Why is it written that way? By observing the pro¬ 
grams and following the annotation, you can develop new techniques to use in your 
own programs—or modify commercial programs for your specific use. 

Annotated BASIC Volume 1 contains Projecting Profits, Surveyor, Things to Do, Tax Shelter, Introduction to 
Digital Logic, Camelot, The Soundex Code, Deduction, Op Amp, Contractor Cost Estimating. 

BK7384 $10.95 ISBN 0-88006-028-X 

Annotated BASIC Volume 2 contains Rough Lumber List, Trip Mileage, Flight Plan, OSCAR Data, SWR/Antenna 
Design, Supermaze, Petals Around the Rose, Numeric Analysis, Demons, Air Raid, Geography Test, Plumbing 
System Design, (available February) BK7385 $10.95 ISBN 0-88006*037-9 

Order Both Volumes and Save! BK738402 $18.95 
Kilobaud Klassroom— 

A practical course in digital electronics 

by George Young and Peter Stark 

Learning electronics theory without practice isn’t easy. And it’s no fun to build an 
electronics project that you can’t use. Kilobaud Klassroom, the popular series first 
published in Kilobaud Microcomputing, combines theory with practice. This is a practi¬ 
cal course in digital electronics. It starts out with very simple electronics projects, and 
by the end of the course, you’ll construct your own working microcomputer! 

Authors Young and Stark are experienced teachers, and their approach is simple 
and direct. Whether you’re learning at home or in the classroom, this book pro¬ 
vides you with a solid background in electronics—and you’ll own a computer that 
you built yourself! 

Kilobaud Klassroom contains Getting the Ball Rolling, Gates and Flip-Flops Explained, J.K. Flip-Flops and 
Clocked Logic, PC Boards and Power Supplies, Hardware Logical Functions, Voltage, Current and Power Sup¬ 
plies, Transistors, Diodes and OP Amps, Pulses and More Pulses, Counters and Registers, Bus Traffic Con¬ 
trol, ROM and RAM Memories, I/O Circuitry, Parallel and Serial I/O Ports, Computer I/O III, Computer I/O IV, 
Computer I/O V, Processor Connections, Finally.. .The Kilobaud Krescendo, Eproms and Troubleshooting, 
Expansions and Programming, Machine-Language Programming, Assembly-Language Programming, Con¬ 
necting to the Outside World. 

isbn o-88oo6-o27-i (available December) BK7386 $14.95 

The New Weather Satellite Handbook 

By Dr. Ralph E. Taggart WB8DQT 

Here is the completely updated and revised edition of the best-selling Weather 
Satellite Handbook— containing all the information on the most sophisticated 
spacecraft now in orbit. Dr. Taggart has written this book to serve both the ex¬ 
perienced amateur satellite enthusiast and the newcomer. The book is an introduc¬ 
tion to satellite watching that tells you how to construct a complete and highly effec¬ 
tive ground station. Not just ideas, but solid hardware designs and all the instruc¬ 
tions necessary to operate the equipment are included. An entire chapter is devoted 
to microcomputers and the Weather Satellite Station. And for the thousands of ex¬ 
perimenters who are operating stations, The New Weather Satellite Handbook 
details all the procedures necessary to follow the current spacecraft. 

Weather Satellite contains Operational Satellite Systems, Antenna Systems, Weather Satellite Receivers, A 
Cathode Ray Tube (CRT) Monitor for Satellite Picture Display, A Direct-Printing Facsimile System for Weather 
Satellite Display, How to Find the Satellite, Test Equipment, Microcomputers and the Weather Satellite Station, 

station Operations. isbn o- 88 oo 6 -oi 5-8 available now! BK7383 $8.95 



FOR TOLL-FREE ORDERING CALL 1-800-258-5473 KB02 
WAYNE GREEN BOOKS • PETERBOROUGH NH 03458 

Use the order card or itemize your order on a separate piece of paper and mail to Wayne Green Book Att: Sales • Peterborough NH 03458. 

Be sure to include check or detailed credit card information. (Visa, Master Card or American Express accepted.) 

No C.O.D. orders accepted. All orders add $1.50 for first book, $1.00 each additional book, $10.00 per book foreign airmail. 

Please allow 4-6 weeks after publication for delivery. Questions regarding your order? Please write to Customer Service at the above address. 


t'See List of Advertisers on page 162 
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PROGRAMMING 
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INSIDE LEVEL II—For machine language program¬ 
mers. This is a comprehensive reference guide to the 
Level II ROMs, allowing easy utilization of the 
sophisticated routines they contain. It concisely ex¬ 
plains set-ups, calling sequences, variable passage 
and I/O routines. Part II presents an entirely new com¬ 
posite program structure which unloads under the 
SYSTEM command and executes in both BASIC and 
machine code with the speed and efficiency of a com¬ 
piler. Special consideration is given to disk systems. 
BK1183 $15.95.* 

• TRS-80 ASSEMBLY LANGUAGE—BK1217 —by 

Hubert S. Howe, Jr. This book incorporates into a 
single volume all the pertinent facts and information 
you need to know to program and enjoy the TRS-80. In¬ 
cluded are clear presentations of all introductory con¬ 
cepts, completely tested practical programs and sub¬ 
routines, details of ROM and RAM and disk operating 
systems, plus comprehensive tables, charts and ap¬ 
pendices. Suitable for the first time user or more ex¬ 
perienced users. $9.95.* 

PROGRAMMING THE Z-80—by Rodnay Zaks. Here is as¬ 
sembly language programming for the Z-80 presented as 
a progressive, step-by-step course. This book is both an 
educational text and a self-contained reference book, 
useful to both the beginning and the experienced pro¬ 
grammer who wish to learn about the Z-80. Exercises to 
test the reader are included. BK1122 $14.95.* 

Z-80 SOFTWARE GOURMET GUIDE AND COOKBOOK 

—by Nat Wadsworth. Scelbi’s newest cookbook! This 
book contains a complete description of the powerful 
Z-80 instruction set and a wide variety of programming 
information. Use the author’s ingredients including 
routines, subroutines and short programs, choose a 
time-tested recipe and start cooking! BK1045 $16.99.* 

Z-80 ASSEMBLY LANGUAGE PROGRAMMING-by 

Lance A. Leventhal. This book thoroughly covers the 
Z-80 instruction set, abounding in simple programming 
examples illustrating software development concepts 
and actual assembly language usage. Features in¬ 
clude Z-80 I/O devices and interfacing methods, as¬ 
sembler conventions, and comparisons with 8080A/ 
8085 instruction sets and interrupt structure. 
BK1177 $16.99.* 


VOL. I COMPONENT TESTERS—How to build tran¬ 
sistor testers (8), diode testers (3), 1C testers (3), 
voltmeters and VTVMs (9), ohmmeters (8 different 
kinds), inductance (3), capacity (9), Q measurement, 
crystal checking (6), temperature (2), aural meters for 
the blind (3), and all sorts of miscellaneous data on 
meters...using them, making them more versatile, 
making standards. Invaluable book. LB7359 $4.95.* 

VOL. II AUDIO FREQUENCY TESTERS-Jam-packed 
with all kinds of audio frequency test equipment. If 
you’re into SSB, RTTY, SSTV, etc., this book is a must for 
you.. .a good book for hi-fi addicts and experimenters, 
too! LB7360 $4.95.* 

VOL III RADIO FREQUENCY TESTERS-Radio fre¬ 
quency waves, the common denominator of ama¬ 
teur radio. Such items as SWR, antenna impedance, line 
impedance, RF output, and field strength; detailed in¬ 
structions on testing these items includes sections on 
signal generators, crystal calibrators, grid dip 
oscillators, noise generators, dummy loads, and much 
more. LB7361 $4.95.* 

VOL. IV 1C TEST EQUIPMENT—Become a trouble¬ 
shooting wizard! In this fourth volume of the 73 TEST 
EQUIPMENT LIBRARY are 42 home construction proj¬ 
ects for building test equipment to work with your ham 
station and in servicing digital equipment. Plus a 
cumulative index for all four volumes for the 73 TEST 
EQUIPMENT LIBRARY. LB7362 $4.95.* 




— 6502 — 

PET/CBM PERSONAL COMPUTER GUIDE—by Adam 
Osborne and Caroll Donahue. REVISED SECOND EDI¬ 
TION This is the book that will show you what the Com¬ 
modore PET or CBM can do and how to get your’s up 
and running. Designed as a self-teaching BASIC 
tutorial, the book will teach you both BASIC and CBM 
BASIC, yet it assumes no knowledge of computers or 
programming. Included are: complete operating in¬ 
structions, Description of all PET/CBM BASIC state¬ 
ments, optimal programming techniques and solutions 
to many programming problems. BK1231 $15.00 

SOME COMMON BASIC PROGRAMS, APPLE II EDI¬ 
TION—by Lon Poole et al. A powerful collection of fi¬ 
nancial, statistical, home management and mathemat¬ 
ics programs—76 in all—Each program is presented 
with BASIC source code, operating instructions and 
descriptions. If you’re a beginning programmer you 
can learn from this book what well designed and 
documented programs look like. BK1232 $14.95 

UNDERSTANDING YOUR VIC VOL. 1:BASIC PROGRAM¬ 
MING—by David Schultz. For the beginning VIC pro¬ 
grammer—this book is full of examples and exercises 
(with expected results included as immediate feedback) 
that will help you to quickly and easily learn about the 
VIC. Included are chapters on program design with the 
use of pseudo code and data dictionaries to refine pro¬ 
gramming problems, and on VIC color and sound fea¬ 
tures. A fine learn-by-doing programming guide. 
BK1234 $11.95. 

6502 ASSEMBLY LANGUAGE PROGRAMMING—by 

Lance A. Leventhal. This book provides comprehen¬ 
sive coverage of the 6502 microprocessor assembly 
language. Leventhal covers over 80 programming ex¬ 
amples from simple memory load loops to complete 
design projects. Features include 6502 assembler con¬ 
ventions, input/output devices and interfacing 
methods and programming the 6502 interrupt system. 
BK1176 $16.99.* 

• THE APPLE II USER’S GUIDE—BK1220-by Lon 
Poole, Martin McNiff, and Steven Cook. This guide is 
the key to unlocking the full power of your Apple II or 
Apple II Plus. Topics include: “Applesoft and Integer 
BASIC Programming”—especially how to make the 
best use of Apple’s sound, color and graphics capabili¬ 
ties. “Machine Level Programming,” “Hardware 
Features”—which covers the disk drive and printer, 
and “Advanced Programming”—describing high 
resolution graphics techniques and other advanced 
applications. Well organized and easy to use. $15.00.* 

PROGRAMMING THE 6502 (Third Edition)-Rodnay 

Zaks has designed a self-contained text to learn pro¬ 
gramming, using the 6502. It can be used by a person 
who has never programmed before, and should be of 
value to anyone using the 6502. The many exercises 
will allow you to test yourself and practice the con- 
‘ ‘ * 3 . 95 .* .. 



cepts presented. $13.5 


’ BK1005 


6502 APPLICATIONS BOOK—Rodnay Zaks presents 
practical-application techniques for the 6502 micropro¬ 
cessor, assuming an elementary knowledge of micropro¬ 
cessor programming. You will build and design your own 
domestic-use systems and peripherals. Self-test exer¬ 
cises included. BK1006 $12.95.* 

6502 SOFTWARE GOURMET GUIDE AND COOK¬ 
BOOK—by Robert Findley. This book introduces the 
BASIC language programmer into the realm of 
machine-language programming. The description of 
the 6502 structure and instruction set, various 
routines, subroutines and programs are the ingredi¬ 
ents in this cookbook. "Recipes" are included to help 
you put together exactly the programs to suit your 
taste. BK1055 $12.95.* 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


• MICROCOMPUTING CODING SHEETS Microcom¬ 
puting's dozen or so programmers wouldn’t try to work 
without these handy scratch pads, which help prevent 
the little errors that can cost hours and hours of pro¬ 
gramming time. Available for programming is Assem¬ 
bly/Machine Language (PD1001), which has columns 
for address, instruction (3 bytes), source code (label, 
op code, operand) and comments; and for BASIC 
(PD1002) which is 72 columns wide. 50 sheets to a pad. 
$2.39.* 

68000/6809 


• 6809 MICROCOMPUTER PROGRAMMING AND 
INTERFACING—BK1215—by Andrew C. Staugaard, 
Jr. Getting involved with Tandy’s new Color Computer? 
If so, this new book from the Blacksburg Group will 
allow you to exploit the awesome power of the 
machine’s 6809 microprocessor. Detailed information 
on processor architecture, addressing modes, register 
operation, data movement, arithmetic logic opera¬ 
tions, I/O and interfacing is provided, as well as a 
review section at the end of each chapter. Four appen¬ 
dices are included covering the 6809 instruction set, 
specification sheets of the 6809 family of processors, 
other 6800 series equipment and the 6809/6821 
Peripheral Interface Adapter. This book is a must for 
the serious Color Computer owner. $13.95.* 

• 68000 MICROPROCESSOR HANDBOOK—BK1216 
—by Gerry Kane. Whether you’re currently using the 
68000, planning to use it, or simply curious about one 
of the newest and most powerful microprocessors, 
this handbook has all the answers. A clear presenta¬ 
tion of signal conversions, timing diagram conven¬ 
tions, functional logic, three different instruction set 
tables, exception processing, and family support 
devices provides more information about the 68000 
than the manufacturer’s data sheets. A stand alone 
reference book which can also be used as a supple¬ 
ment to An Introduction to Microcomputers: Vol. 2— 
Some Real Microprocessors. $6.99.* 

68000 ASSEMBLY LANGUAGE PROGRAMMING-by 

Gerry Kane, et al. A straightforward self teaching text 
book on assembly language programming for the 68000 
microprocessor. This book contains the entire instruc¬ 
tion set, describes the function of assemblers and 
assembly instructions and discusses basic software 
development concepts. A large number of practical pro¬ 
gramming examples are included. BK1233 $16.99 

—COOKBOOKS— 


CMOS COOKBOOK—by Don Lancaster. Details the 
application of CMOS, the low power logic family 
suitable for most applications presently dominated by 
TTL. Required reading for every serious digital ex¬ 
perimenter! $10.50.* BK1011 

TVT COOKBOOK—by Don Lancaster. Describes the 
use of a standard television receiver as a micropro¬ 
cessor CRT terminal. Explains and describes charac¬ 
ter generation, cursor control and interface informa¬ 
tion in typical, easy-to-understand Lancaster style. 
$9.95.* BK1064 

TTL COOKBOOK—by Don Lancaster. Explains what 
TTL is, how it works, and how to use it. Discusses prac¬ 
tical applications, such as a digital counter and 
display system, events counter, electronic stopwatch, 
digital voltmeter and a digital tachometer. 
$9.50 * BK1063 
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• TRS-80 DISK AND OTHER MYSTERIES—BK1181 — 

by Harvard C. Pennington. This is the definitive work 
on the TRS-80 disk system. It is full of detailed "How 
to” information with examples, samples and in-depth 
explanations suitable for beginners and professionals 
alike. The recovery of one lost file is worth the price 
alone. $22.50.* 

• MICROSOFT BASIC DECODED AND OTHER 
MYSTERIES—BK1186—by James Farvour. From the 
company that brought you TRS-80 DISK AND OTHER 
MYSTERIES'. Contains more than 6500 lines of com¬ 
ments for the disassembled Level II ROMs, six addi¬ 
tional chapters describing every BASIC subroutine, 
with assembly language routines showing how to use 
them. Flowcharts for all major routines give the reader 
a real insight into how the interpreter works. $29.50. 


—SPECIAL INTEREST 


• THE CUSTOM TRS-80 AND OTHER MYSTERIES— 

BK1218—by Dennis Kitsz. More than 300 pages of 
TRS-80 customizing information. With this book you’ll 
be able to explore your computer like never before. 
Want to turn an 8 track into a mass storage unit? In¬ 
dividual reverse characters? Replace the BASIC 
ROMs? Make Music? High speed, reverse video, Level I 
and Level II? Fix It if it breaks down? All this and much, 
much more. Even if you have never used a soldering 
iron or read a circuit diagram, this book will teach you 
how! This is the definitive guide to customizing your 
80! $29.95.* 

• BASIC FASTER AND BETTER AND OTHER MYS¬ 
TERIES—BK1221—by Lewis Rosenfelder. You don’t 
have to learn assembly language to make your pro¬ 
grams run fast. With the dozens of programming tricks 
and techniques in this book you can sort at high speed, 
swap screens in the twinkling of an eye, write INKEY 
routines that people think are in assembly language 
and add your own commands to BASIC. Find out how 
to write elegant code that makes your BASIC really 
hum, and explore the power of USR calls. $29.95.* 

• THE CP/M HANDBOOK (with MP/M)-BK1187-by 
Rodnay Zaks. A complete guide and reference hand¬ 
book for CP/M—the industry standard in operating 
systems. Step-by-step instruction for everything from 
turning on the system and inserting the diskette to cor¬ 
rect user discipline and remedial action for problem 
situations. This also includes a complete discussion 
of all versions of CP/M up to and including 2.2, MP/M 
and CDOS. $14.95*. 

HOW TO DEFEND YOURSELF AGAINST RADAR-by 

Bruce F. Bogner and James R. Bodnar, a lawyer and 
radar expert. This book gives you the ammunition to 
challenge the radar "evidence’’ that usually leads to a 
speeding conviction. The major part of the book details 
the inner workings of radar—you’ll become more of an 
expert than most police officers and judges. The re¬ 
mainder of the book outlines how to defend yourself 
against a speeding ticket—the observations, mea¬ 
sures and testimony you must obtain to defend your¬ 
self without the help of a lawyer. The price is a lot less 
than a fine! $6.95* BK1201 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


new 


KILOBAUD KLASSROOM—by George Young and Peter 
Stark. Learning electronics theory without practice isn't 
easy. And it’s no fun to build an electronics project that 
you can’t use. Kilobaud Klassroom, the popular series 
first published in Kilobaud Microcomputing, combines 
theory with practice. This is a practical course in digital 
electronics. It starts out with very simple electronics 
projects, and by the end of the course you’ll construct 
your own working microcomputer! 

Authors Young and Stark are experienced teachers, 
and their approach is simple and direct. Whether you’re 
learning at home or in the classroom, this book provides 
you with a solid background in electronics—and you’ll 
own a computer that you built yourself! BK7386 $14.95 

• TOOLS & TECHNIQUES FOR ELECTRONICS— 

BK7348—by A. A. Wicks is an easy-to-understand book 
written for the beginning kit builder as well as the ex¬ 
perienced hobbyist. It has numerous pictures and 
descriptions of the safe and correct ways to use basic 
and specialized tools for electronic projects as well as 
specialized metal working tools and the chemical aids 
which are used in repair shops. $4.95.* 

• HOW TO BUILD A MICROCOMPUTER-AND REALLY 
UNDERSTAND IT—BK7325—by Sam Creason. The elec¬ 
tronics hobbyist who wants to build his own microcom¬ 
puter system now has a practical “How-To" guidebook. 
This book is a combination technical manual and pro¬ 
gramming guide that takes the hobbyist step-by-step 
through the design, construction, testing and debugging 
of a complete microcomputer system. Must reading for 
anyone desiring a true understanding of small computer 
systems. $9.95.* 
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—INTRODUCTORY— 


• HOBBY COMPUTERS ARE HERE!-BK7322—If you 

want to come up to speed on how computers work.. 
hardware and software.. .this is an excellent book. It 
starts with fundamentals and explains the circuits, and 
the basics of programming, along with a couple of TVT 
construction projects, ASCII-Baudot, etc. This book has 
the highest recommendations as a teaching aid. $4.95.* 

• THE NEW HOBBY COMPUTERS—BK7340—This 
book takes it from where “HOBBY COMPUTERS ARE 
HERE!” leaves off, with chapters on Large Scale Integra¬ 
tion, how to choose a microprocessor chip, an introduc¬ 
tion to programming, low cost I/O for a computer, com¬ 
puter arithmetic, checking memory boards...and 
much, much more! Don’t miss this tremendous value! 
Only $4.95.* 

• AN INTRODUCTION TO MICROCOMPUTERS, VOL 0 

—BK1130—The Beginner’s Book—Written for readers 
who know nothing about computers—for those who 
have an interest in how to use computers—and for 
everyone else who must live with computers and 
should know a little about them. The first in a series of 
4 volumes, this book will explain how computers work 
and what they can do. Computers have become an in¬ 
tegral part of life and society. During any given day you 
are affected by computers, so start learning more 
about them with Volume 0. $7.95.* 

• VOL. I—BK1030—2nd Edition completely revised. 

Dedicated to the basic concepts of microcomputers 
and hardware theory. The purpose of Volume I is to 
give you a thorough understanding of what microcom¬ 
puters are. From basic concepts (which are covered in 
detail), Volume I builds the necessary components of a 
microcomputer system. This book highlights the dif¬ 
ference between minicomputers and microcomputers. 
$12.99.* 


UNDERSTANDING AND PROGRAMMING MICROCOM¬ 
PUTERS—A valuable addition to your computing library. 
This two-part text includes the best articles that have ap¬ 
peared in 73 and Kilobaud Microcomputing magazines 
on the hardware and software aspects of microcomput¬ 
ing. Well-known authors and well-structured text helps 
the reader get involved.$10.95* BK7382 

SOME OF THE BEST FROM KILOBAUD MICROCOM¬ 
PUTING—A collection of the best articles that have ap¬ 
peared in Kilobaud Microcomputing. Included is materi¬ 
al on the TRS-80 and PET systems, CP/M, the 
8080/8085/Z-80 chips, the ASR-33 terminal. Data-base 
management, word processing, text editors, and file 
structures are covered too. Programming techniques 
and hard-core hardware construction projects for 
modems, high-speed cassette interfaces, and TVTs are 
also included in this large-format, 200-plus-page edition. 
$10.95.* BK7311 


• YOUR FIRST COMPUTER—BK1191 —by Rodnay 
Zaks. Whether you are using a computer, thinking 
about using one or considering purchasing one, this 
book is indispensable. It explains what a computer 
system is, what it can do, how it works and how to 
select various components and peripheral units. It is 
written in everyday language and contains invaluable 
information for the novice and the experienced pro¬ 
grammer. (The first edition of this book was published 
under the title "An Introduction to Personal and 
Business Computing".) $8.95* 

• MICROPROCESSOR INTERFACING TECHNIQUES 

—BK1037—by Austin Lesea & Rodnay Zaks—will 
teach you how to interconnect a complete system and 
interface it to all the usual peripherals. It covers hard¬ 
ware and software skills and techniques, including the 
use and design of model buses such as the IEEE 488 or 
S-100. $17.95.* 
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- BASIC & PASCAL— 


—BUSINESS— 


ANNOTATED BASIC-A NEW TECHNIQUE FOR NEO¬ 
PHYTES.—BASIC programming was supposed to be 
simple—a beginner’s programming language which 
was so near to English that is could be easily 
understood. But, in recent years, BASIC has become 
much more powerful and therefore much more difficult 
to read and understand. BASIC simply isn't basic 
anymore. 

Annotated BASIC explains the complexities of 
modern BASIC. It includes complete TRS-80* Level II 


BASIC programs that you can use. Each program is an¬ 
notated to explain in step-by-step fashion the workings 
of the program. Programs are flowcharted to assist 
you in following the operational sequence. And—each 
chapter includes a description of the new concepts 
which have been introduced. 

Annotated BASIC deals with the hows and whys of 
TRS-80 BASIC programming. How is a program put 
together? Why is it written that way? By observing the 
programs and following the annotation, you can devel¬ 
op new techniques to use in your own programs—or 
modify commercial programs for your specific use. 
Annotated BASIC Volume 1 BK7384 $10.95 
Annotated BASIC Volume 2 BK7385 $10.95 
Order Both Volumes and Save! BK738402 $18.95 


• INTRODUCTION TO TRS-80 LEVEL II BASIC AND 
COMPUTER PROGRAMMING—BK1219—by Michael 
P. Zabinski. Written by an experienced educator, this is 
the book for those beginners who want to learn about 
computers without having to become an expert. It has 
practical programs, useful line-by-line comments, ex¬ 
cellent flowcharts accompanied by line numbers and 
over 200 exercises which help the reader assess prog¬ 
ress, reinforce comprehension, and provide valuable 
practical experience. $10.95.* 

50 BASIC EXERCISES—by J. P. Lamoitier. This book is 
structured around the idea that the best way to learn a 
language is through actual practice. It contains 50 
completely explained exercises: statement and 
analysis of the problem, flowcharts, programs and ac¬ 
tual runs. Program subjects include mathematics, 
business, games, and operations research, and are 
presented in varying levels of difficulty. This format 
enables anyone to learn BASIC rapidly, checking their 
progress at each step. BK1192 $12.95*. 

THE BASIC HANDBOOK-SECOND EDITION—by 
David Lien. This book is unique. It is a virtual 
ENCYCLOPEDIA of BASIC. While not favoring one 
computer over another, it explains over 250 BASIC 
words, how to use them and alternate strategies. If a 
computer does not possess the capabilities of a need¬ 
ed or specified word, there are often ways to ac¬ 
complish the same function by using another word or 
combination of words. That’s where the HANDBOOK 
comes in. It helps you get the most from your com¬ 
puter, be it a "bottom-of-the-line” micro or an oversized 
monster. BK1174 $19.95.* 

LEARNING LEVEL II—by David Lien. Written especial¬ 
ly for the TRS-80, this book concentrates on Level II 
BASIC. It explores every important BASIC language 
capability. Updates are included for those who have 
studied the Level I User’s Manual. Sections include: 
how to use the Editor, dual cassette operation,printers 
and peripheral devices, and the conversion of Level I 
programs to Level II. BK1175 $15.95.* 

BASIC BASIC (2ND EDITION)—by James S. Coan. This 
is a textbook which incorporates the learning of com¬ 
puter programming using the BASIC language with the 
teaching of mathematics. Over 100 sample programs 
illustrate the techniques of the BASIC language and 
every section is followed by practical problems. This 
second edition covers character string handling and 
the use of data files. BK1026 $10.50.* 

ADVANCED BASIC—Applications including strings and 
files, coordinate geometry, area, sequences and series, 
simulation and graphing and games. BK100 $10.75.* 


INTRODUCTION TO PASCAL-by Rodnay Zaks. A 
step-by-step introduction for anyone wanting to learn 
the language quickly and completely. Each concept is 
explained simply and in a logical order. All features of 
the language are presented in a clear, easy-to- 
understand Format with exercises to test the reader at 
the end of each chapter. It describes both standard 
PASCAL and UCSD PASCAL—the most widely used 
dialect for small computers. No computer or program¬ 
ming experience is necessary. BK1189 $14.95.* 

PROGRAMMING IN PASCAL—by Peter Grogono. The 
computer programming language PASCAL was the 
first language to embody in a coherent way the con¬ 
cepts of structured programming, which has been 
defined by Edsger Dijkstra and C.A.R. Hoare. As such, 
it is a landmark in the development of programming 
languages. PASCAL was developed by Niklaus Wirth 
in Zurich; it is derived from the language ALGOL 60 but 
is more powerful and easier to use. PASCAL is now 
widely accepted as a useful language that can be effi¬ 
ciently implemented, and as an excellent teaching 
tool. It does not assume knowledge of any other pro¬ 
gramming language and therefore suitable for an in¬ 
troductory course. BK1140 $12.95.* 

—GAMES— 

40 COMPUTER GAMES FROM KILOBAUD MICROCOM¬ 
PUTING— Forty games in all in nine different categories. 
Games for large and small systems, and even a section 
on calculator games. Many versions of BASIC used and 
a wide variety of systems represented. A must for the 
serious computer gamesman. BK7381 $17.95.* 

BASIC COMPUTER GAMES—Okay, so once you get 
your computer and are running in BASIC, then what? 
Then you need some programs in BASIC, that’s what. 
This book has 101 games for you from very simple to 
real buggers. You get the games, a description of the 
games, the listing to put in your computer and a sam¬ 
ple run to show you how they work. Fun. Any one game 
will be worth more than the price of the book for the fun 
you and your family will have with it. BK1074 $7.50.* 

MORE BASIC COMPUTER GAMES-Edited by David 
H. Ahl. More fun in BASIC! 84 new games from the peo¬ 
ple who brought you BASIC Computer Games. In¬ 
cludes such favorites as Minotaur (battle the mythical 
beast) and Eliza (unload your troubles on the doctor at 
bargain rates). Complete with game description, list¬ 
ing and sample run. BK1182 $7.50.* 

WHAT TO DO AFTER YOU HIT RETURN-PCC’s first 
book of computer games...48 different computer 
games you can play in BASIC.. .programs, descrip¬ 
tions and many illustrations. Lunar Landing, Ham¬ 
murabi, King, Civel 2, Qubic 5, Taxman, Star Trek, 
Crash, Market, etc. BK1071 $14.95 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


• THEORY Z—BK1226—How American Business Can 
Meet the Japanese Challenge—by William Ouchi. Why 
are the Japanese catching up and surpassing 
American industrial productivity? What allows 
Japanese industrialists to offer guaranteed lifetime 
employment to their workforce? This book will help 
you understand the Theory Z managerial philosophy 
and its implications for the American corporate future. 
Examples are given of the American industrial giants 
already operating under Z-style management, and the 
impact of this style on the quality of their executives 
and workers is explored. A must for the alert business¬ 
man, large or small. $12.95.* 

• SO YOU ARE THINKING ABOUT A SMALL 
BUSINESS COMPUTER—BK1222-by Richard G. Can¬ 
ning and Nancy C. Leeper. Fora well-organized manual 
on the process of selecting the right computer system 
for your small business, this text can’t be excelled. De¬ 
signed to introduce the novice in data and word pro¬ 
cessing to the real benefits of computerization, the 
book is filled with money- and time-saving tips, photos 
of equipment, lists of suppliers, prices, explanations 
of computer terminology, and helpful references to 
additional sources of information. Everyone con¬ 
templating a first computer installation should have 
this book. $14.00.* 

PAYROLL WITH COST ACCOUNTING-IN BASIC- by 

L. Poole & M. Borchers, includes program listings with 
remarks, descriptions, discussions of the principle 
behind each program, file layouts, and a complete 
user’s manual with step-by-step instructions, flow¬ 
charts, and simple reports and CRT displays. Payroll 
and cost accounting features include separate pay¬ 
rolls for up to 10 companies, time-tested interac¬ 
tive data entry, easy correction of data entry errors, 
job costing (labor of distribution), check printing 
with full deduction and pay detail, and 16 differ¬ 
ent printed reports, including W-2 and 941 (in CBASIC). 
BK1001 $20.00.* 

SOME COMMON BASIC PROGRAMS- Published by 
Adam Osborne & Associates, Inc. Perfect for non¬ 
technical computerists requiring ready-to-use pro¬ 
grams. Business programs, plus miscellaneous pro¬ 
grams. Invaluable for the user who is not an experi¬ 
enced programmer. All will operate in the stand-alone 
mode. BK1053 $14.99 paperback. 

PIMS: PERSONAL INFORMATION MANAGEMENT 
SYSTEM—Learn how to unleash the power of a per¬ 
sonal computer for your own benefit in this ready-to- 
use data-base management program. BK1009 $11.95.* 


—MONEYMAKINvj— 

HOW TO MAKE MONEY WITH COMPUTERS—In 10 in- 

formation-packed chapters, Jerry Felsen describes 
more than 30 computer-related, money-making, high 
profit, low capital investment opportunities. 
BK1003 $15.00.* 

HOW TO SELL ANYTHING TO ANYBODY—According 
to The Guinness Book of World Records , the author, 
Joe Girard, is “the world’s greatest salesman.” This 
book reveals how he made a fortune—and how you 
can, too. BK7306 $2.25.* 

THE INCREDIBLE SECRET MONEY MACHINE—by 

Don Lancaster. A different kind of “cookbook” from 
Don Lancaster. Want to slash taxes? Get free vaca¬ 
tions? Win at investments? Make money from some¬ 
thing that you like to do? You’ll find this book essential 
to give you the key insider details of what is really in¬ 
volved in starting up your own money machine. 
BK1178 $5.95.* 
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WAMECO 

THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-IOO BUSS 


* CPU-2 Z80 PROCESSOR BOARD ON BOARD ROM 
AND HARDWARE POWER ON JUMP. 

PCBD $35.95 KIT $135.95 

* MEM-3 24 ADDRESS LINES EXPANDABLE IN IK 
INCR. ADDRESSABLE IN 8K BLOCKS. BIDIREC¬ 
TIONAL BUSSING. 

PCBD. $ 42.95 KIT LESS RAM $119.95 

KIT WITH 2114L-4 $475.95 KIT WITH 2114L-2 $549.95 
A&T WITH 2114L-4 $505.95 A&T WITH 2114L-2 $579.95 

* FPB-1A FRONT PANEL BOARD FOR 8080A AND Z80 
SYSTEMS IMSAI COMPATIBLE. 

PCBD .$56.95 KIT .$175.00 


* EPM-2 16/32K ROM USES 2716 OR 2708. ADDRESS¬ 
ABLE IN 4K BOUNDARIES. 

PCBD . . $33.95 KIT (LESS ROMS) . $74.95 

* CPU-1 8080A PROCESSOR BOARD WITH VECTOR 
INTERRUPT. 

PCBD .$33.95 KIT . $124.95 


* QMB-12 13 SLOT MOTHER BOARD. 

PCBD $42.95 KIT $125 95 

* QMB-9 9 SLOT MOTHER BOARD. 

PCBD.$35.95 KIT .$109.95 

* RTC-1 REAL TIME CLOCK BOARD WITH TWO 
INTERRUPTS. 

PCBD .$29.95 KIT .,. $79.95 

* IOB-1 I/O BOARD. ONE SERIAL. TWO PARALLEL 

WITH CASSETTE. PCBD . $33.95 


* IOB-3 4 PHASE STEPPER CONTROLLER BOARD. 

PCBD $39 95 

KITLESS SEQUENCING PROM .’ ’ $79*95 

* IOB-4 32 SINGLE BIT I/O FOR SENSING 
SWITCH CLOSURES AND PERIPHERAL DRIVER 
OUTPUTS FOR DRIVING RELAYS OR LIGHT BULBS. 
AREA FOR CUSTOMIZING OUTPUT CONNECTORS. 


PCBD $39 95 

KIT LESS OUTPUT CONNECTORS ’’*.'’ $79*95 


FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD. 

8 PARALLEL PORT I/O BOARD. 

DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 

/Wne jinc 

WAMECO, INC., P. O. BOX 877 • EL GRANADA, CA 94018 • (415) 728-9114 



CALIFORNIA COMPUTER SYSTEMS 


S100 


2032 32K STATIC RAM A & T 

200 NSEC 

S62900 

2116 16K STATIC RAM A & T 

200 NSEC 

S32900 

2065 64K DYNAMIC RAM A & T 

S548 95 

2200 S-100 MAIN FRAM A & T 

S379 95 

2422 FLOPPY DISC WITH CP/M 2 2"’ 

S329 95 

2802 6502 PROCESSOR A & T 

S282 95 

28I0A Z80 CPU A & T 

S24995 

2710A 4 SERIAL 1/0 A& T 

S291 95 

271 BA 2 SERIAL. 2 PARALLEL A&T 

S305 95 

2720A 4 PARALLEL A & T 

S214.95 

PROTO BOARDS WW 

$3995 



MICROCOMPUTER PROOUCTS 


S100 PRODUCTS 

CBIA 8080 PROCESSOR PCBD S32 95 

KIT S155 95 A & T S215 95 

CB-2 280 PROCESSOR BOARD 

KIT SI 98 95. A&T S269 95 

VBIC 64 x 16 VIDEO. PCB0 S32 95 

KIT SI 53 95 A & T S199 95 

VB2 64 x 16 VIDEO PCBD S32 95 

KIT SI 75 95. A&T S234 95 

VB3 80 CHARACTER VI0E0 4MHZ 

KIT $345 95 A&T S425 95 

UPGRADE RAMS FOR VB-3 S42 00 

104 2 PARALLEL. 2 SERIAL PCB0 S32 95 

KIT S155 95 A & T S194 93 


FEB SPECIAL SALE 
ON PREPAID ORDERS 

(CHARGE CAROS COO OR P0 S NOT AVAILABLEi 


WAMECO PC BO'S: EPM-1. PTB-1, RTC-1. IOB-1.. $19.95 EA. 

SSM PC BO'S: 10-2, 0B-1. $22.95 EA. 

MB-1 (MK8, 4K x 8). $14.95 EA. 

MISC: 8K x 8 RAM. A & T 450 NSEC. $59.95 EA. 

250 NSEC. $79.95 EA. 

10-2 KIT. $45.95 EA. 

_ ^LITL^Jinc. WAMECO INC. 
BOARDS WITH MIKOS PARTS 
MEM-3 32K STATIC RAM. PCBD $36 95 

KIT LESS RAM S95 95 A&T SI 35 95 

CPU-2 Z80 PROCESSOR. PCBD S32 95 

KIT LESS ROM S10995 A&T S149.95 


APPLE PRODUCTS 

7I14A 12K R0M/PR0M S68 50 

7424A CALENDAR/CLOCK S10695 

7440A PROGRAMMABLE TIMER $98 50 

7470A A TO 0 CONVERTER S105.95 

7490A GPIB (IE 488) INTERFACE S265 95 

7710A ASYNC SERIAL S12595 

7712A SYNC SERIAL S153 95 

7720A PARALLEL STANDARD S98 95 

7720B PARALLEL CENTRONICS S98 95 

7811B ARITHMETIC PROCESSOR W/DISC S342 95 

7811C ARITHMETIC PROCESSOR W/ROM S342 95 

7500AWW BOARD S22 95 

7510A SOLDERTAIL BOARD $23 95 

SOFTWARE 

2610 CP/M'“MACR0 ASSEMBLER ON DISK $76 95 

2620 CP/M’“SYMBOLIC INSTRUCTION DEBUGGER $64.25 
2630 CP/M"*TEXT FORMATER $64.25 

2640 CP/M'“BACKGROUND PRINT UTILITY S42 95 


OTHER CCS PRODUCTS ARE AVAILABLE. 
CALL FOR PRICE. 


PB-1 2708 2716 PROGRAMMER BOARD 

KIT S13595 A&T S185 95 

MB-10 16K STATIC RAM 

KIT S299 95 A&T S339 95 

APPLE PRODUCTS 

A488 IEEE 488 INTERFACE S39995 

AI0 SERIAL/PARALLEL INTERFACE 
KIT S125 95 A&T SI 55 95 

ASI0 SERIAL 1/0 

KIT S87 95. A & T S97 95 

APIO PARALLEL 10 W/O CABLES 

KIT $67.95 A&T $87.95 


OTHER SSM PRODUCTS ARE AVAILABLE 
CALL FOR PRICES. 



THURSDAYS. 8 OO TO 9 OO P M 

(415) 728-9121 

P.O. BOX 955 • EL GRANADA, CA 94018 

PLEASE SEND FOR 1C. XIST0R AND COMPUTER PARTS LIST 


EPM-2 16K/32K EPROM. PCBD S32.95 

KIT LESS ROM $65 95. A & T S99 95 

FPB-1 FRONT PANEL. PCBD S48 50 

KIT * $144 95. A&T Si 84 95 

CPU-1 8080 PROCESSOR. PCBD S29 95 

KIT S89 95. A&T Si2995 

QMB-12 13 SLOT MOTHER BOARD. PCBD S39 95 

KIT S95.95. A&T S135 95 


OTHER WAMECO PRODUCTS ARE AVAILABLE. 
CALL FOR PRICES. 

MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED PARTS KITS INCLUDE 
ALL PARTS LISTED AS REQUIREO FOR THE COMPLETE KIT LESS PARTS LISTED 
ALL SOCKETS INCLUDED 

LARGE SELECTION OF LS TTL AVAILABLE. 

PURCHASE $50 00 WORTH OF LS TTL AND GET 10% CREDIT 
TOWARD ADDITIONAL PURCHASES PREPAID ORDERS ONLY. 


VISA or MASTERCHARGE Send account number interbank number expiration date 
and sign your order Approx postage wilt be added Orders witn check or money order win 
be sent post pa«J mus it you are not a reguiat customer please use charge casnier s 
check or postal money order Otherw.se there will be a iwo-week delay lor checks to 
clear Calif residents add 6' tax Money back 30-day guarantee We cannot accept 
returned 1C s that have been sotdereo to Prices subject to change witnout notice S20 
miiimim trier" J2 00 service char|e it orders test tkit S10.00 


^See List of Advertisers on page 162 
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NEW FROM NETRONICS 

AUTO-PATCH 
HARD DISK 

With plug-in multi-user ports 
Automatically Installs Itself Into 
Your Present CP/M”' 2.2 Operating 
system & Floppy Disk Hardware. 
It’s Exclusive! 


6 megabytes... $2995.00 12 megabytes... $3495.00 



What's the big concern of S100 owners when they 
consider adding Hard Disks? They worry that it will be 
difficult to install, that it won't be compatable with 
their present software and hardware, and that it may 
cause down-time on their S100 system. 

Worry no more — Netronics new AUTOPATCH Hard 
Disks Systems are here. AUTOPATCH installs in just 
one-two-three: (1) plug in the hard disk S100 card; (2) 
run three short programs supplied on disk; (3) disable 
the boot on your floppy controller and enable the boot 
on your hard disk controller (this step not required if 
you wish to continue to boot to your floppy drives). 

And thats it: The AUTOPATCH feature automatically 
finds the end of your existing BIOS and then self 
relocates and patches itself into the existing BIOS. A 
virgin copy of COP and BIOS are loaded into memory, 
a customized SBOOT is added to the front of CCP and 
the whole memory image is written to the reserved 
tracks on your hard disk. You can add up to 4 hard 
disks to the controller supplied. The new BIOS will 
automatically rename any old devices as B: and C: 
and define the hard disk as drive A:. All with the lift of 
one finger!!! If your BIOS is large you may have to re- 
sysgen your system down 1 or 2 k. If this is necessary 
the AUTOPATCH program will prompt you to do so. 

AUTOPATCH Hard Disk Systems are available in 6 
and 12 megabyte models. Included in the system: 6 or 
12 megabyte Hard Disk Drive . . . Controller for up to 4 
Hard Disk drives .. . S100 Hard Disk card with provi¬ 
sions for adding 8 additional I/O ports to be used 
when adding a multi-user operating system . . . Power 
Supply .. . Deluxe Steel Cabinet . . . All necessary 
cables . . AUTOPATCH Programs supplied on either 
8" or 5V« IBM formatted single density diskettes 
(specify style required) . .. Complete installation in¬ 
structions . . . Fully wired and tested, ready to go. 

SPECIFICATIONS 

Unformatted Recording Capacity: 6.4 or 11.6 MB . 

No. of tracks: 612 or 1380 . . Data Transfer Rate: 3 ms 
Bytes/sector format: 512 . . Communication Port: 

DO (other ports available on special order) . . . Pro¬ 
grams supplied on 5 V?" or 8” single density IBM for¬ 
matted diskettes (North Star CP/M* version available 
on special order) 


10 DAY MONEY BACK OFFER 

Continental U.S.A. Credit Card Buyers Outside Conn. 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Tech. Assist. 
Call (203) 354-9375 

NETRONICS R&D LTD. Dept. 

333 Litchfield Road. New Milford. CT 06776 
Please send the items checked below: 

□ AUTOPATCH/6 Hard Disk System . .. $2995.00 

□ AUTOPATCH/12 Hard Disk System .. . $3495.00 

□ Additional 6-meqabyte drive with power supply, 
cabinet, cables and necessary software .. . $1995.00 

□ Additional 12-megabyte drive with power supply, 
cabinet, cables and necessary software ... $2495.00 
All plus $15.00 P&l (postage & insurance). For Cana¬ 
dian orders, double the postage ($30.00). Conn. res. 
add sales tax. 

Total Enclosed $_ 

□ Personal Check Q Cashier's Check/M.O. 

□ VISA □ MasterCard (Bank No-) 

Acct. No. _ Exp. Date _ 

Signature_ 

Print Name_ 

Address_ 

City_State_ Zip _ 


Big sate 

onK’s! 

16K...$149.95 
32K... $199.95 
48K... $249.95 
64K... $299.95 



New JAWS-IB 

The Ultrabyte Memory Board 

Due to the tremendous success of our JAWS I, we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-IB. And 
we are sharing our cost saving with you. But don’t be 
surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memory on the market at the best 
price on the market. 

ONE CHIP DOES IT ALL 

Jaws-IB is the Rolls-Royce of all the S100 dynamic 
boards. Its heart is Intel’s single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
. . delay lines . . . massive heat sinks . . . unreliable 
trick circuits. JAWS-IB solves all these problems. 
LOOK WHAT JAWS-IB OFFERS YOU 
Hidden refresh . . . fast performance . . . low power 
consumption . . . latched data outputs . . . 200 NS 
4116 RAM’s . . on-board crystal . . . RAM Jumper 
selectable on 8K boundaries . . . fully socketed . . . 
solder mask on both sides of board. . . phantom line 
. . . designed for 8080, 8085, and Z80 bus signals . . . 
works in Explorer, Sol, Horizon, as well as all other 
well-designed S100 computers. 


I 


10-DAV MONEY-BACK TRIAL: TYy it fully wlml 
and lesled board for 10 days Ihen either keep 
It. return II for kit. or simply return it in working 
condition. 


Continental U.S.A Credit Card Buyers Outside Connecticut: 

TO ORDER CALL TOLL FREE 800-243-7428 

From Connecticut Or For Assistance: 

(203)354-9375 K gg 

Please send the items checked below: 

JAWS-IB kit: 

□ 16K.$149.95* 

□ 32K.$199.95* 

□ 48K.$249.95* 

□ 64K.$299.95* 

JAWS-IB Fully Assembled, Wired & Tested: 

□ 16K. $179.95* 

□ 32K.$239.95* 

□ 48K.$299.95* 

□ 64K.$359.95* 

□ EXPANSION KIT, 16K RAM Module, to expand 
JAWS-IB in 16K blocks up to 64K. $59.95 

All prices plus $2 postage and insurance ($4.00 Canada). 
Connecticut residents odd softs fox. 


Total enclosed: $ . 


Personal Check □ Money Order or Cashier’s Check 
JO VISA □ Master Card (Bank No. ) 


Acct. No. . 

Signature 

Print 

Name_ 


. Exp. Date . 


Address _ 

City _ 

State _ 


Zip . 


|>k NETRONICS R&D Ltd. 

■all 333 Ulchfield Road. New Milford. CT 06776: 


Now with added words!* 

ELECTRIC MOUTH 



"“$99.95*. 

Now — teach your computer to talk , 
increasing interaction between you 
and your machine. 

That's right: the ELECTRIC MOUTH actually lets your computer talk' Installed 
and on-line in just mmules. it's ready for spoken-language use in office, busi 
ness, industrial and commercial applications, and in games, special projects. 
R&D. education, security devices — there's no end to the ELECTRIC MOUTH'S 
usefulness. Look at these features: 

• Supplied with 143 letters/words/phonemes/numbers, capable of producing 
hundreds of words and phrases 

Expandable on-board up to thousands of words and phrases with additional 
speech ROMs (see new speech ROM described below). 

Four models, that plug directly into S100. Apple. Elf II and TRS-80 Level II 
computers. 

• Get ELECTRIC MOUTH to talk with either Basic or machine language (very 
easy to use. complete instructions with examples included). 

Uses National Semiconductor's "Digilalker 

• Includes on-hoard audio amplifier and speaker, with provisions for external 
speakers. 

• Installs in just minutes. 

Principle of Operation: The ELECTRIC MOUTH stores the digital equivalents 
of words in ROMs. When words, phrases and phonemes are desired, they 
simply are called for by your program and then synthesized into speech. The 
ELECTRIC MOUTH system requires none of your valuable memory space ex¬ 
cept for a few addresses if used in memory mapped mode. In most cases, output 
ports (user selectable) are used. 
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one 

eighteen 

at 

dollar 

inches 

number 

ss 

c 

t 

two 

nineteen 

cancel 

down 

is 

of 

second 

d 

u 

three 

twenty 

case 

equal 

it 

otf 

set 

e 

V 

four 

thirty 

cent 

error 

kilo 

on 

space 

f 

w 

five 

forty 

400hertz tone 

feet 

left 

out 

speed 

8 

X 

six 

fifty 

aohertz tone 

flow 

less 

over 

star 

n 

y 

seven 

sixty 

20ms silence 

fuel 

lesser 

parentheses 

; start 

1 

z 

eight 

seventy 

40ms silence 

gallon 

limit 

percent 

stop 

i 


nine 

eighty 

80ms silence 

go 

low 

please 

than 

k 


ten 

ninety 

160ms silence 

gram 

lower 

plus 

the 

1 


eleven 

hundred 

320ms silence 

great 

mark 

point 

time 

m 


twelve 

thousand 

centi 

greater 

meter 

pound 

‘«y 

n 


thirteen 

million 

check 

have 

mile 

pulses 

up 

o 


fourteen 

zero 

comma 

high 

milli 

rate 

volt 

P 


fifteen 

again 

contml 

higher 

minus 

re 

weight q 


sixteen 

ampere 

danger 

hour 

minute ready 

a 

r 


seventeen 

and 

degree 

in 

near 

right 

b 

3 



ADDITIONAL VOCABULARY NOW AVAILABLE (VOX I!) 
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'Registered lYademarks 

■ ■■■»■■■■■■■■■■■■■■■■■■■■■■•■■■»■■■■■•■§ 

■ Continental U.S.A. Credit Card Buyers Outside Connecticut 

TO ORDER 

Call Toll Free: 800-243-7428 

To Order From Connecticut, or For Technical 
Assistance, call (203) 354-9375 

NETRONICS R&D LTD. 

333 Litchfieid Road, New Milford, CT 06776 

, Dept K8 

J Please send the items checked below: 

■ □ S100“Electric Mouth" kit w/Vox I.$ 99.95 

! □ Elf II "Electric Mouth" kit w/Vox I.$ 99.95 

■ □ Apple ‘‘Electric Mouth" kit w/Vox I.$119.95 

■ □ TRS-80 Level II “Electric Mouth" kit w/Vox I.$119.95 

1 □ VOX II (Second Word Set).$ 39.95 

2 Add $2(1.00 for wired tested units instead of kits. VOX II postage & insurance 
a $1 00. all others S3 00 postage and insurance. Conn. res. add sales tax. 

! Total Enclosed $- 

■ 

JD Personal Check □ Cashier’s Check/Money Order 

■ □ Visa □ Master Charg. (Bank No. _) 

■ 

J Acct. No. _ _Exp. Date_ 


■ Signature 

S Print 

J Name_ 

■ 

! Address 


■CKy- 

^State 
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FOR ONLY $129.95 Learn Computing 
From The Ground 

Build a Computer kit that grows 
with you, and can expand to 64k 
RAM, Microsoft BASIC, next Edi¬ 
tor/Assembler, Word Processor, 

Floppy Disks and more. 

EXPLORER/85 

Here's the low cost way to learn the fundamentals of com¬ 
puting. the all-important basics you'll need more and 
more as you advance in computer skills. For just $129.05 
you gel the advanced-design Explorer/85 motherboard, 
with all the features you need to learn how to write and 
use programs And it can grow into a system that is a 
match for any personal computer on the market Look at a CRT monitor or a TV set (if you have an RF modulator 
these features: 8085 Central Processing Unit, the _ „ * /nunlav kit d*.i • 

microprocessor "heart” of the Explorer/85. (join the ° Hex Keypad/Drsplay *>» *> 9 95 P'u* S2 P&l 

millions who will buy and use the 8080/8085 this year □ ASCII Keyboard/Computer Terminal kit featuring 
alone!)... Four 8-bit plus one 6-bit input/output ports from full 128 character set, u&l case, full cursor control. 75 ohm 
which you can input and output your programs, as well as video output, convertible to 
control exterior switches, relays, lights, etc. a cassette baudot output, selectable baud 





4. Plug in Level E here; u 
cents Microsoft. BASK-' 

1. Plug in NeCronic’s Hex Eoilor/Assembier in ROM 

Keypad/Displuy 5. Adil two S100 boards 

2. Add Level B to convert to 6. Add you own custom 

S100 cuits (prototyping area) 

3. Add 4k RAM 7. Connect terminal 



control exterior switches, relays, light 
interface that lets you store and reload programs you've 
learned to write .. . deluxe 2.000 byte operating 
system/monitor makes it easy to learn computing in 
several important ways: • It allows simpler, faster writ¬ 
ing and entering of programs • It permits access by you 
to all parts of the system so you can check on the status of 
any point in the program • It allows tracing each pro¬ 
gram step by step, with provision for displaying all the 
contents of the CPU (registers, flags, etc.) • and it 
does much more! 

You get all this in the starting level (Level A) of the 
Explorer/85 for only $129.95. Incredible! To use. just 
plug in your 8VDC power supply and terminal or 
key board/display — if you don't have them, see our 
special offers below. 

□ Level A computer kit (Terminal Version) $129.95 
plus $3 P&I.* 

□ Level A kit (Hex Keypad/Display Version) $129.95 
plus $3 P&I.* 

LEVEL B — This "building block" converts the mother¬ 
board into a two-slot S100 bus (industry standard) com 
puter Now you can plug in any of the hundreds of S100 
cards available. 

J Level B kit $49.95 plus $2 P&l.* 

□ S100 bus connectors (two required) . $4.85 each, 

postpaid. 

LEVEL C — Add still more 
computing power, this “build¬ 
ing block" mounts directly on 
the motherboard and expands 
the S100 bus to six slots 

□ Level C kit. $39.95 plus $2 
P&I.* 

□ S100 bus connectors (five 

required) . . $4.85 each, 

postpaid. 

LEVEL D — When you reach the point in learning that re¬ 
quires more memory, we offer two choices: either add 4k 
of a memory directly on the motherboard, or add 16k to 
64k of memory by means of a single S100 card, our famous 
"JAWS." 

Level D kit: (CHECK ONE) .. □ 4k on-board... $49.95 
plus $2 P&I . □ 16k S100 "|AWS"; . $149.95 plus $2 

P&IVD 32kS100"JAWS" $199.95plus$2 P&I*:□ 48k 
S100 "JAWS" $249.95 plus $2 P&I*: □ 64k S100 
"JAWS" . 5299.95 plus $2 P&l* 

LEVEL E — An important "building block:" it activates 
the 8k ROM/EPROM space on the motherboard Now just 
plug in our 8k Microsoft BASIC or your own custom 
programs. 

□ Level E kit. $5.95 plus 50< P&l.* 

Microsoft BASIC — It's the language that allows you to 
talk English to your computer 1 It is available three ways: 

□ 8k cassette version of Microsoft BASIC: (requires Level 
B and 12k of RAM minimum: we suggest a 16k S100 
"JAWS" — see above) $64.95 postpaid 

□ 8k ROM version of Microsoft BASIC: (requires Level B 
& Level E and 4 k RAM; just plug into your Level E sockets. 
We suggest either the 4k Level D RAM expansion or a 16k 
S100 “|AWS ") . $99.95 plus $2 P&I.* 

□ Disk version of Microsoft BASIC: (requires Level B. 
32k of RAM. floppy disk controller. 8" floppy disk drive) 

$325 postpaid. 

TEXT EDITOR/ASSEMBLER — The editor/assembler 
is a software tool (a program) designed to simplify the task 
of writing programs As your programs become longer 
and more complex, the assrinbler can save you many 
hours of programming time This software includes an 
editor program that enters the programs you write, makes 
changes, and saves the programs on cassettes. The assem¬ 
bler performs the clerical task of translating symbolic 
code into the computer readable object code. The editor/ 
assembler program is available either in cassette or a 
ROM version 

□ Editor/Assembler (Cassette version: requires Level 
"B" and 8k (min.) of RAM — we suggest 16k ”|AWS" — 
see above) $59.95 plus 52 P&l * 

□ Editor/Assembler (ROM version, supplied on an S100 
card; requires Level B and 4k RAM (min.) — we suggest 
either Level D or 16k "JAWS") $99.95 plus $2 P&l.* 

8" FLOPPY DISK — A remarkable "building block." 
Add our 8" floppy disk when you need faster operation, 
more convenient program storage, perhaps a business ap 
plication, and access to the literally thousands of programs 
and program languages available today. You simply plug 
them into your Explorer/85 disk system — it accepts all 
IBM formatted CP/Mtpmgrams 

□ 8" Floppy Disk Drive . $499.95 plus $12 P&I.* 

□ Floppy Controller Card $199.95 plus $2 P&l * 

□ Disk Drive Cabinet & Power Supply $6a.95 plus 
$3 P&l * 

□ Drive Cables (set up for two drives) . $25.00 plus 

$1.50 P&l* 

□ CP/M 2.2 Disk Operating System: includes Text 
Editor/Assembler, dynamic debugger, and other features 
that give your Explorer/85 access to thousands of existing 
CP/M-based programs $150.00 postpaid. 

NEED A POWER SUPPLY? Consider our AP-1. It can 
supply ail the power you need for a fully expanded Ex¬ 
plorer/85 (note: disk drives have their own power supply). 
Plus the AP-1 fits neatly into the attractive Explorer stee! 
cabinet (see below). 

□ AP-1 Power Supply kit (8V @ 5 amps) in deluxe steel 

cabinet .. $39.95 plus $2 P&L* - 

NEED A TERMINAL? We 
offer you choices: the least ex- 
pensive one is our Hex 
Keypad/Display kit that dis¬ 
plays the information on a 
calculator-type screen The 
other choice is our ASCII 
Keyboard/Computer Terminal 




rate. RS 232-C or 20 ma.I/O. 32 
or 64 character by 16 line for¬ 
mats. $149.95 plus S3 P&I.* 



$19.95 


□ Steel Cabinet for ASCII Keyboard/Terminal 
plus $2.50 P&I * 

□ RF Modulator kit (allows you to use your TV set as 
monitor) $8.95 postpaid 

□ 12" Video Monitor (10MHz bandwidth) $139.95 
plus $5 P&I.* 

□ Deluxe Steel Cabinet for the 

Explorer/85 . $49.95 plus S3 

P&I* 

□ Fan for cabinet ... $15.00 
plus $1.50 P&l.* 



ORDER A SPECIAL-PRICK 
EXPLORER/85 PAR—THERE’S 
ONE FOR EVERY NEED. 


□ Beginner Pak (Save $26.00) — You get Level A (Ter 
minal Version) with Monitor Source Listing ($25 value 
AP-1. 5-amp. power supply. Intel 8085 Users Manual. 
(Reg. $199 95) SPECIAL $169.95 plus $4 P&I * 

□ Experimenter Pak (Save $53.40) — You get Level 
.Hex Keypad/Display Version) with Hex Keypad 
Display. Intel 8085 User Manual, Level A Hex Monito 
Source Listing, and AP-14-amp. power supply ... (Reg 
$279.95) SPECIAL $219.95 plus $6 P&I.* 

[ I Special Microsoft BASIC Pak (Save $103.00)— You get 
Levels A (Terminal Version), B. D (4k RAM). E. 8 
Microsoft in ROM. Intel 8085 User Manual. Level A Mom 
tor Source Listing, and AP-1. 5-amp power supply . 
(Reg $439.70) SPECIAL $329.95 plus $7 P&l * 

□ Add a Rom-Version Text Editor/Assembler (Requires 

levels B and D or S100 Memory) $99.95 plus $2 P&I*. 
Starter 8” Disk System - Includes Level A. B floppy dis 
controller, one CDC 8” disk-drive, two-drive cable, tw 
S100 connectors: just add your own power supplie 
cabinets and hardware . □ (Reg $1065.00) SPECIA 
$999.95 plus $13 P&I * □ 32k Starter System $1045.95 

plus $13 P&l.* □ 48k Starter System. $1095.95 plus $1 
P&l * □ 64k Starter System. $1145.95 plus $13 P&I.* 

□ Add to any of above Explorer steel cabinet. AP-1 fiv 
amp power supply. Level C with two S100 connectors 
disk drive cabinet and power supply, two sub-D connec 
tors for connecting your printer and terminal . (Reg 
$225.95) SPECIAL$199.95 plus S13 P&l.* 

□ Complete 64K Syatem Wired & Tested . $1650.00 

g us $26 P&I.* 

Special! Complete Business Software Pak (Sav 
$625.00)— Includes CP/M 2.2 Microsoft BASIC, Genera 
Ledger. Accounts Receivable. Accounts Payable. Payro 
Package . . (Reg $1325) SPECIAL $699 95 postpaid. 


*PM stands for "postage & insurance." For Canadian 
ders, double this amount. 


Continental Credit Card Buyers Outside Connecticut: 

TO ORDER 
Call Toll Free: 
800-243-7428 


KB8 


To Order From Connecticut, 
or For Technical Assistance, 
Call (203) 354-9375 


CP/M is a reg trademark of Digital Research 


(Clip and mail entire adj'Jf 

SEND ME THE ITEMS CHECKED ABOVE 

Total Enclosed (Conn. Residents add sales lax): $_ 

Paid by: 

□ Personal Check □ Cashier's Check/Money Order 

□ VISA □ MASTER CARD (Bank No. _ 


Signature— 


City_ 


kit. tl 


it can be used with either 


J^kNETRONICS Research&DevelopmentLtc 

j||9^333'LUchfield a Road, New Milford, CT 06776 


ANNOUNCING TWO 
NEW TERMINALS 

Smart* Fast • Graphics • Matching Modem and $295 Printer 

Netronics announces a state of the art 
breakthrough in terminals, now at prices you 
can afford, you can go on-line with data-bank 
and computer phone-line services. It’s all 
yours: "electronic newspapers,’’ educational 
services, Dow-Jones stock reports, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bul¬ 
letin boards ... and more every day!!! 

Netronics offers two new terminals, both 
feature a full 56 key/128 character typewriter- 
style keyboard, baud rates to 19.2 kilobaud, a 
rugged steel cabinet and power supply. The 
simplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all incoming data, and optional provisions for block and 
special character graphics. The “smart" version, SMARTERM-80, features either 24 line by 80 
characters per line or 16 by 40 characters per line, it offers on-screen editing with page-ata- 
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, underlining, 
reverse video, one-half intensity and much more ... simply plug them into your computer or 
our phone modem and be on-line instantly. Use your TV set (RF modulator required) or our 
delux green-phosphor monitor pictured above. For hard copy just add our matched printer. 

Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for 
just $199.95 or order the SMARTERM-80 kit for just $299.95, (both available wired and tested.) 
Be on-line with the million-dollar computers and data services today ... we even supply the 
necessary subscription forms. 

More good news: All the components in our terminals are available separately (see 
coupon), so you buy only what you need!!! 

FASTERM-64 . . DISPLAY FORMAT: 64 or 32 characters/line by 16 lines 96 displayable 
ASCII characters (upper & lower case)... 8 baud rates: 150, 300, 600, 1200, 2400 4800, 9600, 

19, 200, (switch sel.) . . . LINE OUTPUT: RS232/C or 20 ma current loop . . . VIDEO OUTPUT: IV 
P/P (EIA RS-170)... CURSOR MODES: home & clear screen, erase to end of line, erase cursor 
line, cursor up & down, auto carriage return/line feed at end of line & auto scrolling . . . 
REVERSE VIDEO . . BLINKING CURSOR . . PARITY: off, even or odd . . . STOP BITS: 1, 1.5, 

2 . . DATA BITS PER CHARACTER: 5, 6, 7 or 8 . . CHARACTER OUTPUT: 5 by 7 dot matrix 
in a 7 by 12 cell .. . PRINTER OUTPUT: prints all incoming data . .. IK ON BOARD RAM . 

2K ON BOARD ROM . . CRYSTAL CONTROLLED . COMPLETE WITH POWER SUPPLY 
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
characters . . . ASCII ENCODED KEYBOARD: 56 key/128 characters. 

SMARTERM-80 . DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines 
128 displayable ASCII characters (upper & lower case) 8 baud rates: 110, 300, 600, 1200, 2400. 
4800, 9600, 19, 200 . . . LINE OUTPUT: RS232/C or 20 ma current loop . . . VIDEO OUTPUT: IV 
pp (EIA RS-170) . . . EDITING FEATURES: insert/delete line, insert/delete character, for¬ 
ward/back tab . . . LINE OR PAGE TRANSMIT PAGE PRINT FUNCTION . . CURSOR POSI¬ 
TIONING: up, down, right, left, plus absolute cursor positioning with read back .. VISUAL 
ATTRIBUTES: underline, blink, reverse video, half intensity, & blank . . . GRAPHICS: 12,000 
pixel resolution block plus line graphics . . ON-SCREEN PARITY INDICATOR . . PARITY: off, 
even or odd. .. STOP BITS: 110 baud 2, all others 1 . CHAR. OUTPUT: 7 by 11 character in 
a 9 by 12 block . . . PRINTER OUTPUT . . 60 OR 50 Hz VERTICAL REFRESH BLINKING 
BLOCK CURSOR . . . CRYSTAL CONTROLLED 2K ON BOARD RAM ASCII ENCODED 
KEYBOARD: 56 key/128 character 4K ON BOARD ROM . COMPLETE WITH POWER 
SUPPLY. 

TELEPHONE MODEM 103 O/A FULL DUPLEX, FCC APPROVED . DATA RATE: 300 baud 
. . INTERFACE: RS232/C and TTY . .. CONTROLS: talk/data switch (no need to connect and 
disconnect phone), originate/answer switch on rear panel . . NO POWER SUPPLY RE¬ 
QUIRED. 

ASCII KEYBOARD ASCII-3 . 56 KEY/128 CHARACTER ASCII 

ENCODED . . UPPER & LOWER CASE . FULLY DEBOUNCED 
2 KEY ROLLOVER . . . POS OR NEG LOGIC WITH POS STROBE . . 

REQUIRES + 5 & -12V DC (SUPPLIED FROM VIDEO BOARDS) 

PRINTER COMET I . SERIAL I/O TO 9600 BAUD 80 
CHARACTER COLUMN (132 COMPRESSED) . . 10” TRACTOR FEED 
. UPPER/LOWER CASE . . . INDUSTRY STANDARD RIBBONS . 

4 CHARACTER SIZES 9 BY 7 DOT MATRIX Bl DIRECTIONAL 
PRINTING 


Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 

NETRONICS R&D LTD. oe P t. 

333 Litchfield Road, New Milford, CT 06776 

Please send the items checked below: 


□ COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board 
ASCII-3 keyboard, steel cabinet and power supply)... kit $199.95 plus $3 P&l 
. . . wired & tested $249.95 plus $3 P&l .. . graphics option: add $19.95 to 
each of above 

□ COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video 
board, ASCII-3 keyboard, steel cabinet and power supply) ... kit $299.95 plus 
$3 P&l ... wired and tested $369.95 plus $3 P&l 

□ FASTVID-64 VIDEO BOARD (requires + 5 & -12V DC) . . . kit $99.95 plus $3 
P&l . . . graphics option add $19.95 .. . wired & tested $129.95 plus $3 P&l ... 
graphics option add $19.95 

□ SMARTVID-80 VIDEO BOARD (requires +5 & +/-12V DC) .. . kit $199.95 
plus $3 P&l . .. wired & tested $249.95 plus $3 P&l 

□ DELUXE STEEL TERMINAL CABINET . . . $19.95 plus $3 P&l 

□ ASCII-3 KEYBOARD (requires +5& -12VDC) ... kit $69.95 plus $3 P&l ... 
wired and tested $89.95 plus $3 P&l 

□ POWER SUPPLY (powers ASCII-3 keyboard & video boards)... kit only 
$19.95 plus $2 P&l 

□ ZENITH VIDEO MONITOR (high resolution green phosphor)... wired & 
tested $149.95 plus $6 P&l 

□ TELEPHONE MODEM MODEL 103 O/A . .. wired & tested $189.95 plus $3 
P&l 

□ DOT MATRIX PRINTER Comet I .. . wired & tested $299.95 plus $10 P&l 

□ RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 P&l 

□ 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE . . . $14.95 ea plus $2 P&l 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed $_ 

□ Personal Check □ Cashier’s Check/Money Order 

□ VISA □ MasterCard (Bank No_) 

Acct. No_ Exp. Date_ 

Signature _ 

Print Name_ 

Address_ 

City _ ■ State _ Zip _ 
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Why use their flexible discs: 

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 


when you could be using 



for as low as $1.94 each? 


Find the flexible disc you’re now using on our cross reference list... 

then write down the equivalent Memorex part number you should be ordering. 




_ Me mores 

CE quanl. 













Product Family 

Product description 

r ‘«w" 

p*rdf*ic(S) 

Allsene 

BASF 

Oyaan 

IBM 

Mea#e 

Nashua 

■ST 

Shu gerl 

Syncom 

Verbal*" 


Dole 


IBM Compel** (120 S/S 76 Sectors) 

3060 

1.99 

473071 

53470 

800506 

2305830 

F01 128 

FD l 

740 0 

S/A 100 

15002 

F034 9000 

FllllliX 

421902 

Fienbk Disc It 

iBM Compatible <170 B/S 26 Sectoral «/WPN 

306? 

2.04 


_ 





74*0 

_ 

_ 

F 034 9000 

- 

- 

Single Heeded Onves 

IBM Compatible U 20 8/$. 76 Sectoral w/ W P N ft Hub Ring 

3064 

2-39 













Single Denuly M«d a 

IBM Compatible M70 B/S 76 Sectoral RF VFRSlBl t 

1779 

3.19 

47307? 

54431 

- 

- 

- 

F0-2 

740/2-0 

- 

15150 

M 34*9000 

F17I111X 

- 


IBM System 6 Compatible 

3066 

2.04 

473077 

54561 

600609 

I669SS9 

- 

- 

740 0 0S6 

- 

15003 

FD60-9000 

Fl1011IX 

- 


IBM Compatible 1756 B/S. IS Sectoral 

3109 

1.99 

473073 


600664 

230S8«S 



740-3600 

- 

15006 

FD 36-9000 

F1121tIX 

- 


IBM Compatible (Si7 B/S 0 SecKxal 

3110 

1.99 

473074 

- 

800686 

I6699S4 

- 




15004 

F060 9000 

FI1011IX 

- 


Stugen Compatible. 3? Maid Sector 

3015 

1 99 

470901 

5380? 

101/1 

- 

FH1 3? 

FO-137 

740-32 

S/A-101 

15075 

FO32-9000 

- 

421322 


Wang Compatible. 37 Ha/d Sec to* w/Mub Ring 

3067 

2.49 

- 

54491 

- 

- 

- 

- 

740 32RM 

_ 

- 

- 

F37A411X 

- 


CRT 0000 Compatible 

3045 

269 

- 

- 


' 

- 

- 



16226 



to " 

Fle.tole Disc Id 

IBM Compol.bc <120 B/S, 26 Sector 1) 

3090 

2 69 

474071 

54568 

3740/10 

. 

0l-126/M?l0i 

0 fd 10 

7,41-0 

_ 


1034-8000 

f131||IX 

423002 

Sing* Headed Ot.yei 

Soli Sector 1128 BrS. 26 Sectors) REVERSIBLE 

3093 

3.69 













Double Density Media 

Snugan Compel bie 32 Ha d Sector 

3091 

2.69 

470801 

54596 

101/lD 

- 

FMI-320 

- 

741*32 

S/A 103 

IS07S 

F 332- 6000 

F33A411X 

423322 


Wane Compatible. 32 Hard Sec lor w/Hub Ring 

3068 

3.09 













Fteaifrie One 2t 

Sort SOCK* <120 0/S. 26 Sector si 

3113 

3.09 


54428 

800814 

1706870 

_ 

_ 

_ 

5/A-150 

16153 

FOlO* 4026 

rumix 

_ 

Double-Headed Omti 

Son Sec to* (2S6 B/S. IS Sectoral 

3106 

3.09 

473477 

54226 

800815 

2736700 

FD7 756D 

_ 

742-0 

_ 

15154 

F 010-401 5 

F1M1I1X 

424612 

Single Density Media 
















Fleitoto Oise 24 

Soil Sec to-' lUntor malted) 

310? 

3.09 

473405 

_ 

Dviao 


F02-XDM 

FD-20 

743-0 


15103 

0034-4001 

_ 

425002 

Double Mesded Drives 

Soil Sector 1 126 B/S. 26 Secloisl 

3110 

3.09 

_ 

_ 

_ 

_ 

_ 

- 

_ 

S/A-150 


_ 

_ 

_ 

Double-Density Madia 

Soil Sects' I 266 D/S. 26 Seclois) 

3103 

3.09 

473471 

54325 

800817 

170567? 

FO? 7560 

_ 

743*0/256 

- 

10101 

0034*4026 

F14411IX 

42560? 


Soil Secls> 1 Si2 B/S. iSSecloisI 

3114 

3.09 

473472 

544 79 

600818 

1669044 


- 

743-0/01? 

- 

15100 

0034-4015 

F14511IX 

426812 


Soil Sector (1024 B/S. 6 Sec lor el 

3104 

3.09 

473473 

54485 

6008(9 

1669045 


- 

743-0/1024 

- 

15102 

0034*4006 

F147111X 

42662? 


32 Hard Sector 

3105 

3.09 

470051 

- 

101/20 

- 

FH2-370 

- 

743*3? 

S/A* 161 

15120 

OD32.4000 

F34A411X 

42532? 


Burroughs B-80 Compatible. 32 Hard Sector 

3092 

3.09 











F34A611X 

- 


SMI Sector 11024 B/S B Sectors) ml Hub Ring 

3116 

3.49 














Shugart Comps lible. 32 Herd Sector 

3101 

3.39 










0032*4000 

- 

- 

Flexible (Mac FD 
















Memorex 651 or Iquiv 

Olive Compatible 

FD VI (Vinyl Jacket) 

30717003 

2.69 

470851 

- 

FDiV 

- 

- 

FD* 166 

6. Ml 


15026 

f066-1000 

F61A111X 

- 

Mini Flciibl# DIk la 

Soli Soclor (Untormetledl 

3401 

1.94 

475001 

54256 

104/1 

_ 

M01 

MO 1 

7*4-0 

S/A-104 

15300 

MDS7S-0I 

M11A211X 

*41002 

tv.- Single-Handed 

10 Herd Sector 

3403 

1.94 

475010 

54257 

107/1 

_ 

_ 

MO 110 

744*10 

S/A* 107 

15326 

MD525-10 


441102 

Single-Density Madia 

16 Hard Sector 

3405 

1.94 

475016 

54266 

106/1 

- 

MH1 

MO 116 

744*16 

S/A-105 

15326 

MDS25-16 

M51A71IX 

441IS2 

Soil Sector (Unlormallod) w/Hub Ring 

3431 

2.14 

- 

- 

- 

- 

- 

- 

- 

- 

- 

M0525 Oi 

- 

- 


10 Hard Sector. w/Hub Ring 

3433 

2.14 

- 

- 

- 

- 

- 

- 

- 

- 

- 

M0525-I0 

- 

- 


16 Hard Sector. «r/H«6 Ring 

3436 

2.14 



- 

- 




- 


MDS25.I6 

- 

- 

Mini Flexible Disc Id 

Sort Sector tUnlormaned) 

3417 

2.14 

_ 

54646 

104/10 

- 

_ 

_ 

_ 

_ 

. 

MOS2S-D1 


. 

sv.“ Single Headed 

to He'd Sector 

3410 

2.14 

- 

54649 

107/10 

- 

_ 

_ 

_ 

- 

- 

M0625* 10 

_ 

_ 

r| P *xTr"n m. ruin 

16 He/d Sector 

3410 

2.14 

- 

5466? 

10&/.10 

- 

- 

_ 

_ 

_ 

- 

MD525-16 

- 

w. 


Soft Soclor tUnlormanedl w/Mub Ring 

3481 

2.34 










MO525-01 

- 

- 


10 Hard Sector w/Hub Rmg 

3483 

2.34 

_ 

- 

_ 

- 

_ 

- 

- 

- 

- 

M0S2S 10 

- 

_ 


16 Hard Sector w/Hub Ring 

3485 

2.34 

- 

- 

- 

- 

- 


- 

- 


M0&25* 16 

- 

- 

MwM Flexible Dtec 2d 

Sod Sector lIMformeiledJ 

3421 

2.59 


64624 

104/20 



_ 

_ 

S/A-154 

_ 

M0650-01 

- 

- 

5V Double Heeded 

10 Herd Sector 

3423 

2.59 

- 

54627 

107/20 

- 

- 

- 

- 

SM-157 


M0650* 10 

- 


Double Den$j|y Media 

16 Herd Sector 

3425 

2.59 

- 

54630 

105/20 

- 

- 

- 

- 

S/A-155 


MD550-16 

- 

- 


Sen Sec»Of (Unto’malted) w/Hub R.rsg 

3491 

2.79 

- 

- 

- 

- 

- 

- 


- 


M0650 01 

- 

- 


1C Herd Sector w/Hub Ring 

3493 

2.79 










MDS50* 10 

- 

- 


16 Herd Sector w/Hub Ring 

3495 

2.79 

- 


- 

- 

- 


" 

- 

- 

MDSSO 16 

- 



Memorex Flexible Discs...The Ultimate in Memory Excellence 


Quality 

Memorex means quality products that you can depend on. 
Quality control at Memorex means starting with the best 
materials available. Continual surveillance throughout the 
entire manufacturing process. The benefit of Memorex's years 
of experience in magnetic media production, resulting, for 
instance, in proprietary coating formulations. The most sophis¬ 
ticated testing procedures you’ll find anywhere in the business. 

100 Percent Error Free 

Each and every Memorex Flexible Disc is certified to be 100 
percent error free. Each track of each flexible disc is tested, 
individually, to Memorex’s stringent standards of excellence. 
They test signal amplitude, resolution, low-pass modulation, 
overwrite, missing pulse error and extra pulse error. They are 
torque-tested, and competitively tested on drives available 
from almost every major drive manufacturer in the industry 
including drives that Memorex manufacturers. Rigid quality 
audits are built into every step of the manufacturing process 
and stringent testing result in a standard of excellence that 
assures you, our customer, of a quality product designed for 
increased data reliability and consistent top performance. 

Customer-Oriented Packaging 

Memorex’s commitment to excellence does not stop with a 
quality product. They are proud of their flexible discs and they 
package them with pride. Both their packaging and their 
labeling have been designed with your ease of identification 
and use in mind. The desk-top box containing ten discs is 
convenient for filing and storage. Both box labels and jacket 
labels provide full information on compatibility, density, sec¬ 
toring, and record length. Envelopes with multi-language care 
and handling instructions and color-coded removable labels 
are included. A write-protect feature is available to provide 
data security. 

Full One Year Warranty — Your Assurance of Quality 

Memorex Flexible Discs will be replaced by Memorex if they 
are found to be defective in materials or workmanship within 
one year of the date of purchase. Other than replacement, 
Memorex will not be responsible for any damages or losses 
(including consequential damages) caused by the use of 
Memorex Flexible Discs. 


Quantity Discounts Available 

Memorex Flexible Discs are packed 10 discs to a carton and 
10 cartons to a case. Please order only in increments of 100 
units for quantity 100 pricing. We are also willing to accom¬ 
modate your smaller orders. Quantities less than 100 units are 
available in increments of 10 units at a 10% surcharge. 
Quantity discounts are also available. Order 500 or more 
discs at the same time and deduct 1%; 1,000 or more saves 
you 2%; 2,000 or more saves you 3%; 5,000 or more saves you 
4%; 10,000 or more saves you 5%; 25,000 or more saves you 
6%; 50,000 or more saves you 7% and 100,000 or more discs 
earns you an 8% discount off our super low quantity 100 price. 
Almost all Memorex Flexible Discs are immediately available 
from CE. Our warehouse facilities are equipped to help us get 
you the quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for you, 
call the Memorex compatibility hotline. Dial 800-538-8080 
and ask for the flexible disc hotline extension 0997. In California 
dial 800-672-3525 extension 0997. 

Buy with Confidence 

To get the fastest delivery from CE of your Memorex Flexible Discs, send 
or phone your order directly to ourComputer Products Division. Be sure 
to calculate your price using the CE prices in this ad. Michigan residents 
please add 4% sales tax. Written purchase orders are accepted from 
approved government agencies and most well rated firms at a 10% 
surcharge for net 10 billing. All sales are subject to availability, 
acceptance and verification. All sales are final. Prices, terms and 
specifications are subject to change without notice Out of stock items 
will be placed on backorder automatically unless CE is instructed 
differently. Minimum order $50.00. International orders are invited with 
a $20.00 surcharge for special handling in addition to shipping charges. 
All shipments are F.O.B. Ann Arbor. Michigan. No COD’S please. Non- 
cert if ied and foreign checks require bank clearance. 

Mail orders to: Communications Electronics. Box 1002, Ann 
Arbor, Michigan 48106 U.S.A Add $8.00 per case or partial-case of 
100 8-inch discs or $6.00 per case of 100 5'/<i-inch mini-discs for 
U-P-S. ground shipping and handling in the continental U.S.A. If you 
have a Master Card or Visa card, you may call anytime and place 
a credit card order. Order toll-free in the United States. Call 
anytime 800-521-4414. If you are outside the U.S. or in Michigan, 
dial 313-994-4444. Dealer Inquiries invited. All order lines at 
Communications Electronics are staffed 24 hours. 

Copyright *1981 Communications Electronics' 


<s^=s> 



Order Toll-Free! 
(800) 521-4414 

In Michigan (313) 994-4444 



For Data Reliability—Memorex Flexible Discs 



COMMUNICATIONS 
ELECTRONICS" ^ 


Computer Products Division 

854 Phoenix □ Box 1002 □ Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL-FREE (800) 521 -4414 or outaida U.S.A. (313) 994-4444 














































t —B.G. MICRO 


P.O. Box 280298 Dallas, Texas 75228 
(214) 271-5546 

•Visa • MasterCard • American Express • 



STATIC RAM 


*21L02-1KX1 250 n.s. 

Low Power .95 

2114L-3 1KX4 300 n.s. 

Low Power. .2.75 8/17.95 

MM5257 (TMS4044) 4KX1 
450 n.s. 2.95 

HM6116P-4-2KX8 + 5v-200 n.s. 
CMOS Low Power 2716 

Style Pin Out . 13.50 

8/95.00 

6514 J-5 1KX4-CMOS Super 
Low Power 350 n.s. Similar to 
2114 Same Pin Out .... 2.95 

TMM2016-2KX8 + 5V-NMOS 
200 n.s. - 2716 Style Pin 
Out . 13.50 8/95.00 


2107B-4 (MM5280N-5) 

4KX1 22 Pin. 1.59 

4027-4KX1-250 n.s. . 1.75 

*4116-16KX1-300 n.s. .. 8/12.95 
M116-16KX1-200 n.s. .. 8/15.95 
HM4164- +5v 64K Dynamic 

_ 15.95 8/120 


Z-80 


Z80A-4MHZ CPU . 8.95 

Z80PIO - Parallel . 5.95 

Z80SIO-Z-80 2 Chan. Ser. .. 24.95 

Z80A SIO . 29.95 

*Z80DMA-DMA 

Controller. 9.95 

Z80 2.5 MHZ CPU . 6.95 


7400 

7402 

7404 

7406 

7408 

7410 

7438 

7440 


TTL 


.19 7474 
.19 7486 
.19 74109 
.19 74125 
.19 74154 
.19 74175 
.22 74367 
.19 


74LS 


74-S 


74S04 

74S138 

74S240 

74S244 


.29 

.29 

.45 

.49 

1.19 

.79 

.59 


.39 

.95 

1.99 

1.99 


CMOS 

CD4001 

.25 

CD4049 

.40 

CD4011 

.25 

CD4050 

.40 

CD4012 

.20 

CD4066 

.65 

CD4013 

.29 

CD4511 

.60 

CD4017 

.85 

CD4520 

.70 

CD4023 

.20 

74C903 

.20 

CD4042 

.60 



DYNAMIC RAM f 


SPECIAL! 

4116 - 300 n.s. 

8/12.95 

MISCELLANEOUS 


*TR1602-UART same as 

AY5-1013 . 1.99 

*IM6402-+5v High speed 
UART-AY5-1013 

pin out. 2.00 

*MC1488-1489-RS232 Receiver 

and drive H.#. 1.19 

AY3-8910-Sound Chip with 60 

page data manual . 12.95 

82S123-32X8 Tri State Bi polar 

PROM . 3.99 

*555-timer. 5/1.10 

1771 Single Density Floppy 

Disc Controller .22.50 

1791 Double Density FDC . 29.95 
DM8131 6 Bit Unified Bus 

Comparator . 2.99 

8 Pin Dip Jumpers . 3/1.00 

82S129 Tri State Bi Polar 
Prom . 4.25 


LS00 

.24 

LSI 25 

.95 

LS243 

1.49 

LS02 

.24 

LSI 38 

.79 

LS244 

.99 

LS04 

.24 

LSI 39 

.79 

LS245 

1.95 

LS05 

.24 

LS151 

.79 

LS257 

.79 

LS08 

.24 

LSI 53 

.79 

LS266 

.59 

LS10 

.24 

LSI 54 

1.75 

LS283 

.99 

LSI 4 

.89 

LSI 57 

.79 

LS290 

.99 

LS20 

.24 

LS161 

.99 

LS293 

1.75 

LS27 

.24 

LSI 64 

.99 

LS298 

.89 

LS30 

.24 

LSI 66 

.99 

LS367 

.79 

LS32 

.36 

LSI 75 

.89 

LS368 

.79 

LS42 

.49 

LS181 

1.99 

LS373 

.99 

LS74 

.44 

LSI 92 

.89 

LS374 

1.49 

LS85 

.95 

LS193 

.89 

LS375 

1.19 

LS86 

.39 

LS221 

1.10 

LS377 

1.49 

LS90 

.69 

LS240 

.99 

LS390 

1.19 

LSI 09 

.39 

LS241 

.99 

LS393 

1.19 

LSI 23 

.99 

LS242 

1.49 

LS399 

.99 


EPROM 


1 *Asterik Denotes Super Specials 1 

*1702A 256X8 1 us .... 

2.50 1 

2708 1KX8 450 n.s. 

2.95 I 

27A08 1KX8 350 n.s. .. 

3.95 1 

*2716 2KX8+5V 450 n.s. 

5.95 I 

*2716-1 2KX8+5V 350 n.s. 


9.95 

*2732 4KX8 450 n.s. 


Intel Pin Out. 

12.95 

*2532 4KX8 450 n.s. 

T.l. Pin Out. 

2732A-3 4K x 8 350 n.s. 

12.95 

Intel Pin Out 

Low Power . 

14.95 

80 80 SUPPORT 

8080A CPU 

2.50 

8216 Buffer 

1.95 

8251 USAR 

4.95 

8253 Baud Rate Gen. 

5.95 


BIT SLICE 


7.95 


AMD2901-4 Bit Slice 
AMD2903-4 Bit Super 

Slice . 12.95 

AMD2911 Sequencer ... 3.95 
AMD29705-16 Register 
Files . 4.95 


VOLTAGE REGULATORS 


7805 
7812 
7815 
7824 

LM323K-+5V-3A. To-3 . . .3.95 3/10.00 I 
LAS1412-+12v-3A. To-3. .3.95 3/10.00 


.99 

7905 

.99 

.99 

7912 

.99 

.99 

7915 

.99 

.99 

7924 

.99 


TERMS: AM *1. 50 pottage, we pay balance. Orders oxer *50.00 add 85* for insurance. No 6.O.D. Texas Res. add 5% Tax. 90 Day Money Back Guarantee on all 
items. AH items subject to prior sale. Prices subject to change without notice. Foreign order - US funds only. We cannot ship to Mexico. Countries other than 
Canada, add *8.50 shipping and handling. 


^See List of Advertisers on page 162 
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16K Memory 


4116-200ns 


8 / 15.95 


ALL MERCHANDISE 100% GUARANTEED! 


CALL US FOR VOLUME QUOTES 



EPROMS 

Each 

8 pcs 

1702 

256 x 8 

(Ins) 

4.95 

4.50 

2708 

1024 x 8 

(450ns) 

2.99 

2.75 

2758 

1024 x 8 

(5V) (450ns) 

9.95 

8.95 

TMS2516 

2048 x 8 

(5V) (450ns) 

6.95 

5.95 

2716 

2048 x 8 

(5V) (450ns) 

5.50 

4.95 

2716-1 

2048 x 8 

(5V) (350ns) 

9.00 

8.50 

TMS2716 

2048 x 8 

(450ns) 

9.95 

8.95 

TMS2532 

4096 x 8 

(5V) (450ns) 

12.95 

11.95 

2732 

4096 x 8 

(5V) (450ns) (200ns) 

CALL 

2764 

8192 x 8 

(5V) (450ns) 


CALL 


DYNAMIC RAMS 


100 pcs 

4027 

4096 X 1 

(250ns) 

2.50 

2.00 

4116-120 

16,384 x 1 

( 120 ns) 

8/29.95 

CALL 

4116-150 

16,384 x 1 

(150ns) 

8/18.95 

1.95 

4116-200 

16,384 x 1 

( 200 ns) 

8/15.95 

1.80 

4116-300 

16,384 x 1 

(300ns) 

8/14.95 

1.75 

4164 

64,536 x 1 

( 200 ns) 


CALL 


STATIC RAMS 


100 pcs 

2101 

256x4 

(450ns) 

1.95 

1.85 

2102-1 

1024 x 1 

(450ns) 

.89 

.85 

21L02-4 

1024 x 1 

(LP) (450ns) 

1.29 

1.15 

21 L 02-2 

1024 x 1 

(LP) (250ns) 

1.69 

1.55 

2111 

256 x 4 

(450ns) 

2.99 

2.49 

2112 

256x4 

(450ns) 

2.99 

2.79 

2114 

1024 x 4 

(450ns) 

8/16.95 

1.95 

2114L-2 

1024 x 4 

(LP) (200ns) 

8/19.95 

2.35 

2114L-3 

1024 x 4 

(LP) (300ns) 

8/18.95 

2.25 

2114L-4 

1024 x 4 

(LP) (450ns) 

8/17.95 

2.10 

2147 

4096 x 1 

(55ns) 

9.95 

CALL 

TMS4044-4 

4096 x 1 

(450ns) 

3.49 

3.25 

TMS4044-3 

4096 x 1 

(300ns) 

3.99 

3.75 

TMS40L44-2 

4096 x 1 

(LP) (200ns) 

4.49 

4.25 

TMM2016 

2048 x 8 

(200ns) (150ns) 

CALL 

HM6116 

2048 x 8 

(200ns) (150ns) (120ns) CALL 


LP 

= LOW POWER 




CRYSTALS 


74LS00 SERIES 

74LS00 .25 74LS85 

1.15 

74LSI 66 
74LS168 

2.40 

1.75 

74LS293 

74LS295 

1.85 

1.05 

74LS01 

.25 

74LS86 

.40 

74LSI69 

1.75 

74LS298 

1.20 

74LS02 

.25 

74LS90 

.65 

74LS170 

1.75 

74LS324 

1.75 

74LS03 

.25 

74LS91 

.89 

74LSI 73 

.80 

74LS352 

1.55 

74LS04 

.25 

74LS92 

.70 

74LS174 

.95 

74LS353 

1.55 

74LS05 

.25 

74LS93 

.65 

74LSI75 

.95 

74LS363 

1.35 

74LS08 

.35 

74LS95 

.85 

74LS181 

2.15 

74LS364 

1.95 

74LS10 

.25 

74LS96 

95 

74LSI89 

9.95 

74LS365 

.95 

74LS11 

.35 

74LS107 

.40 

74LS190 

1.00 

74LS366 

.95 

74LS12 

.35 

74LS109 

.40 

74LS191 

1.00 

74LS367 

.70 

74LS13 

.45 

74LS112 

.45 

74LSI92 

.85 

74LS368 

.70 

74LS14 

1.00 

74LS113 

.45 

74LSI93 

.95 

74LS373 

.99 

74LS15 

.35 

74LS114 

.50 

74LSI94 

1.00 

74LS374 

1.75 

74LS20 

.25 

74LSI22 

.45 

74LSI95 

.95 

74LS377 

1.45 

74LS21 

.35 

74LSI23 

.95 

74LSI96 

.85 

74LS378 

1.18 

74LS22 

.25 

74LS124 

2.99 

74LSI97 

.85 

74LS379 

1.35 

74LS26 

.35 

74LSI25 

.95 

74LS221 

1.20 

74LS385 

1.90 

74LS27 

.35 

74LS126 

.85 

74LS240 

.99 

74LS386 

.65 

74LS28 

.35 

74LS132 

.75 

74LS241 

.99 

74LS390 

1.90 

74LS30 

.25 

74LS136 

.55 

74LS242 

1.85 

74LS393 

1.90 

74LS32 

.35 

74LS137 

.99 

74LS243 

1.85 

74LS395 

1.65 

74LS33 

.55 

74LS138 

.75 

74LS244 

.99 

74LS399 

1.70 

74LS37 

.55 

74LSI39 

.75 

74LS245 

1.90 

74LS424 

2.95 

74LS38 

.35 

74 LSI 45 

1.20 

74LS247 

.76 

74LS447 

.37 

74LS40 

.35 

74LS147 

2.49 

74LS248 

1.25 

74LS490 

1.95 

74LS42 

.55 

74LSI48 

1.35 

74LS249 

.99 

74LS668 

1.69 

74LS47 

.75 

74LS151 

.75 

74LS251 

1.30 

74LS669 

1.89 

74LS48 

.75 

74LS153 

.75 

74LS253 

.85 

74LS670 

2.20 

74LS49 

.75 

74LS154 

2.35 

74LS257 

.85 

74LS674 

9.65 

74LS51 

.25 

74LS155 

1.15 

74LS258 

.85 

74LS682 

3.20 

74LS54 

.35 

74LS156 

.95 

74LS259 

2.85 

74LS683 

2.30 

74LS55 

.35 

74LS157 

.75 

74LS260 

.65 

74LS684 

2.40 

74LS63 

1.25 

74LS158 

.75 

74LS266 

.55 

74LS685 

2.40 

74LS73 

.40 

74LSI60 

.90 

74LS273 

1.65 

74LS688 

2.40 

74LS74 

.45 

74LS161 

.95 

74LS275 

3.35 

74LS689 

2.40 

74LS75 

.50 

74LSI62 

.95 

74LS279 

.55 

81LS95 

1.69 

74LS76 

.40 

74LSI63 

.95 

74LS280 

1.98 

81LS96 

1.69 

74LS78 

.50 

74LSI64 

.95 

74LS283 

1.00 

81LS97 

1.69 

74LS83 

.75 

74LSI65 

.95 

74LS290 

1.25 

81LS98 

1.69 


32.768 KHZ 
1.0 MHZ 
1.8432 
2.0 

2.097152 

2.4576 

3.2768 

3.579545 

4.0 

5.0 

5.0688 

5.185 

5.7143 

6.5536 

8.0 

10.0 

14.31818 

18.0 

18.432 

20.0 

22.1184 

.32.0 


3.95 

4.95 

4.95 

3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 


January Specials 


6502 


MISC. 

AY5-2376 12.5C 

11C90 13.9* 

XR2206 4.9* 

3242 7.9$ 

3480 9.0C 

MC4024 3.9* 

MC4044 4.5C 

7103 9.5C 

7106 9.9* 

7107 12.9* 

76477 3.9* 

8038 3.9* 

95H90 7.9$ 

9602 1.5C 

DISC CON¬ 
TROLLERS 


1771 

1791 

1793 

1797 


24.95 

36.95 

44.95 

54.95 


UARTS 


AY3-1014 

AY5-1013 

TR1602 

IM6402 


6.95 

3.95 

4.95 

7.95 


INTERFACE 

8T26 1.69 

8T28 2.49 

8T95 .99 

8T96 .99 

8T97 .99 

8T98 .99 

DM8131 2.95 

DS8836 1.29 

CLOCK 

CIRCUITS 

MM5369 3.95 

MM5375 3.95 

MSM5832 7.45 

7207 7.50 

7208 15.95 

| CONVERTERS 

MCI408 L 8 4.95 

DAC-0800 4.95 

l ADC-0804 4.95 


Z-80A-CPU 

6.00 

Z-80A-PIO 

6.00 

8214 

2.95 

8216 

1.50 

6800 

4.95 

6810 

3.95 


6502 

6.95 

6502-A 

12.95 

6504 

6.95 

6505 

8.95 

6507 

9.95 

6520 

4.35 

6522 

9.95 

6532 

14.95 

6551 

11.85 


TMS 40L44-20 

4096 x 1 low power 200ns RAMS 

By Texas Instruments • not equivalent part 
number made by another manufacturer as 
sold by others: 

4.49 each 125.00/32 pcs. 

Specials end January 31, 1982 
Please state “January Specials” 
when ordering 


800 - 538-5000 

800 - 662-6279 

(CALIFORNIA RESIDENTS) 

CALL JDR BEFORE YOU BUY! 

WE WILL BEAT ANY COMPETITORS’ PRICES 


CMOS 



Z80 


Z80-CPU 

8.95 

Z80A-CPU 

6.00 

Z80-P10 

6.50 

Z80A-P10 

6.00 

Z80-CTC 

5.95 

Z80A-CTC 

8.65 

Z80-DART 

15.25 

Z80A-DART 

18.75 

Z80-DMA 

17.50 

Z80A-DMA 

27.50 

Z80-S10/0 

23.95 

Z80A-S10/0 

28.95 

Z80-S10/1 

23.95 

Z80A-S10/1 

28.95 

Z80-S10/2 

23.95 

Z80A-S10/2 

28.95 

Z80-S10/09 

17.95 

Z80A-S10/9 

22.95 

Z80B-CPU 

18.95 

Z80B-CTC 

17.95 

Z80B-P10 

17.95 

Z8671 

39.95 

|Z6132 

34,95^ 


74C00 

.35 

74C374 

2.75 

4019 

.45 

4098 

74C02 

.35 

74C901 

.80 

4020 

.95 

4099 

74C04 

.35 

74C902 

.85 

4021 

.95 

14409 

74C08 

.35 

74C903 

.85 

4022 

1.15 

14410 

74C10 

.35 

74C905 

10.95 

4023 

.35 

14411 

74C14 

1.50 

74C906 

.95 

4024 

.75 

14412 

74C20 

.35 

74C907 

1.00 

4025 

.35 

14419 

74C30 

.35 

74C908 

2.00 

4026 

1.65 

4502 

74C32 

.50 

74C909 

2.75 

4027 

.65 

4503 

74C42 

1.75 

74C910 

9.95 

4028 

.80 

4508 

74C48 

2.10 

74C911 

10.00 

4029 

.95 

4510 

74C73 

.65 

74C912 

10.00 

4030 

.45 

4511 

74C74 

.85 

74C914 

1.95 

4034 

2.95 

4512 

74C76 

.80 

74C915 

2.00 

4035 

.85 

4514 

74C83 

1.95 

74C918 

2.75 

4040 

.95 

4515 

74C85 

1.95 

74C920 

17.95 

4041 

1.25 

4516 

74C86 

.95 

74C921 

15.95 

4042 

.75 

4518 

74C89 

4.50 

74C922 

5.95 

4043 

.85 

4519 

74C90 

1.75 

74C923 

5.95 

4044 

.85 

4520 

74C93 

1.75 

74C925 

6.75 

4046 

.95 

4522 

74C95 

1.75 

74C926 

7.95 

4047 

.95 

4526 

74C107 

1.00 

74C927 

7.95 

4049 

.55 

4527 

74C150 

5.75 

74C928 

7.95 

4050 

.55 

4528 

74C151 

2.25 

74C929 

19.95 

4051 

.95 

4531 

74C154 

3.25 

74C930 

19.95 

4053 

.95 

4532 

74C157 

1.75 

4000 

.35 

4060 

1.45 

4538 

74C160 

2.00 

4001 

.35 

4066 

.75 

4539 

74C161 

2.00 

4002 

.25 

4068 

.40 

4543 

74C162 

2.00 

4006 

.95 

4069 

.35 

4555 

76C163 

2.00 

4007 

.29 

4070 

.35 

4556 

74C164 

2.00 

4008 

.95 

4071 

.30 

4581 

74C165 

2.00 

4009 

.45 

4072 

.30 

4582 

74C173 

2.00 

4010 

.45 

4073 

.30 

4584 

74C174 

2.25 

4011 

.35 

4075 

.30 

4585 

74C175 

2.25 

4012 

.25 

4076 

.95 

4702 

74C192 

2.25 

4013 

.45 

4078 

.30 

4724 

74C193 

2.25 

4014 

.95 

4081 

.30 

80C07 

74C195 

2.25 

4015 

.95 

4082 

.30 

80C95 

74C200 

5.75 

4016 

.45 

4085 

.95 

80C96 

74C221 

2.25 

4017 

1.15 

4086 

.95 

80C97 

,74C373 

2.75 

4018 

.95 

4093 

.95 

80C98 


HOURS: Mon. - Fri., 9 to 5; Sat., 11 to 3 


VISIT OUR RETAIL STORE! 



JDR MICRODEVICES, INC. 
1224 So. Bascom Ave. 

San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408)995-5430 • Telex 171-110 


TERMS: For shipping include $2.00 for UPS ground, $3.00 
for UPS Blue Label air. $10.00 minimum order. Bay Area 
residents add 6 V 2 % sales tax. California residents add 6 % 
sales tax. We reserve the right to limit quantities and sub¬ 
stitute manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 















2716 EPROMS 450NS (5V) 


8/4.95 ea 


ALL MERCHANDISE 100% GUARANTEED! 


CALL US FOR VOLUME QUOTES 


8000 


8200 


8035 

8039 

8080A 

8085 


16.95 

19.95 
3.95 

12.95 


8085A-2 16.95 


8086 

8088 

8155 

8156 
8185 
8185-2 
8741 
8748 
8755 


99.95 

39.95 

11.95 

11.95 

29.95 

39.95 

39.95 

29.95 

44.95 . 


6800 


6800 

5.70 

6802 

10.95 

6808 

9.95 

6809 

24.95 

6809E 

29.95 

6810 

4.60 

6820 

4.95 

6821 

4.95 

6828 

9.95 

6834 

16.95 

6840 

14.95 

6843 

42.95 

6844 

44.95 

6845 

16.95 

6847 

15.95 

6850 

4.75 

6852 

5.75 

6860 

10.95 

6862 

11.95 

6875 

6.95 

6880 

2.95 

68 BOO 

10.95 

68B21 

12.95 

68B50 

12.95 


8202 

8205 

8212 

8214 

8216 

8224 

8226 

8228 

8237 

8238 

8239 
8243 

8250 

8251 
8253 
8253-5 
8255 
8255-5 
8257 
8259 
8272 
8275 
8279 
8279-5 
8282 

8283 

8284 
8286 

8287 

8288 
l8289 


LEDS 


Jumbo Red 

10 / 1.00 

Jumbo Green 

6 / 1.00 

Jumbo Yellow 

6 / 1.00 

5082-7760 .43‘CC 

.79 

MAN74 .3‘CC 

.99 

MAN72 ,3‘CA 

.99. 


45.00 

3.50 

1.85 

3.85 
1.80 1 

2.50 
1.80 

4.90 

19.95 
4.95 

4.85 
4.45 

14.95 
4.75 

9.25 

9.85 

4.75 

5.25 

8.75 

6.90 

39.95 

29.95 

9.50 
10.50 

6.65 

6.65 

5.70 

6.65 

6.50 
25.00 

49.95 J 


TV 
CIRCUITS 

MC1330 1.89 

MCI 350 1.29 

MC1358 1.79 
LM380 1.29 

LM386 1.50 

LM565 .99 

LM741 .29 

LM1310 
LM1800 
l LM1889 


m 


r©)] 


EPROM ERASERS 

PE-14 78.50 

PE-14T (with timer) 108.50 
PE-24T (with timer) 154.50 

ALL ARE HIGH QUALITY UNITS ENCLOSED IN 
A BLACK ANQDIZED ALUMINUM ENCLOSURE. 


OUR AD MAY BE IMITATED BUT 
OUR SERVICE CAN NEVER BE 
DUPLICATED. 


VOLTAGE REG’s 


7805T 

.79 

7905T 

.89 

7808T 

.99 

7912T 

.89 

7812T 

.79 

7915T 

1.19 

7815J 

.99 

7924T 

1.19 

7824T 

.99 



7805K 

1.39 

7905K 

1.49 

7812K 

1.39 

7912K 

1.49 

7815K 

1.39 

79L05 

.79 

78L05 

.69 

79L12 

.79 

78L12 

.69 

79L15 

.79 

78L15 

.69 

LM317K 

3.95 

LM309K 

1.49 

LM323K 

4.95 

LM317T 

1.95 

LM337K 

3.95 


kT = TO-220 K = TO-3 L = TO-92 


74S00 SERIES 


74S00 

.44 

74S74 

.69 

74S163 

3.75 

74S257 

1.39 

74S02 

.48 

74S85 

2.39 

74S168 

4.65 

74S258 

1.49 

74S03 

.48 

74S86 

1.44 

74S169 

5.44 

74S260 

1.83 

74S04 

.79 

74S112 

1.59 

74S174 

1.09 

74S274 

19.95 

74S05 

.79 

74S113 

1.98 

74S175 

1.09 

74S275 

19.95 

74S08 

.48 

74S114 

1.50 

74S181 

4.47 

74S280 

2.90 

74S09 

.98 

74S124 

2.77 

74S182 

2.95 

74S287 

4.75 

74S10 

.69 

74S132 

1.24 

74S188 

3.95 

74S288 

4.45 

74S11 

.88 

74S133 

.98 

74S189 

14.95 

74S289 

6.98 

74S15 

.70 

74S134 

.69 

74S194 

2.95 

74S301 

6.95 

74S20 

.68 

74S135 

1.48 

74S195 

1.89 

74S373 

3.45 

74S22 

.98 

74S138 

1.08 

74S196 

4.90 

74S374 

3.45 

74S30 

.48 

74S139 

1.25 

74S197 

4.25 

74S381 

7.95 

74S32 

.98 

74S140 

1.45 

74S201 

14.95 

74S387 

5.75 

74S37 

1.87 

74S151 

1.19 

74S225 

8.95 

74S412 

2.98 

74S38 

1.68 

74S153 

1.19 

74S240 

3.98 

74S471 

9.95 

74S40 

.44 

74S157 

1.19 

74S241 

3.75 

74S472 

16.85 

74S51 

.78 

74S158 

1.45 

74S244 

3.98 

74S474 

17.85 

74S64 

.79 

74S161 

2.85 

74S251 

1.90 

74S482 

15.60 

74S65 

1.25 

74S162 

3.70 

74S253 

7.45 

74S570 

74S571 

7.80 

7.80 


LINEAR 


LM301V 
LM308V 
LM309K 
LM311 
LM317T 
LM317K 
LM318 
LM323K 
LM324 
LM337K 
LM339 
LM377 
LM380 
LM386V 
LM555V 
LM556 
LM565 
LM566V 
LM567V 
LM723 
LMK33 
LM741V 
LM747 
LM748V 
LM1310 
MC1330V 
MCI 350V 
MCI 358 
LM1414 
LM1458V 
LM1488 
LM1489 
LM1800 
LM1889 
LM3900 
LM3909V 
LM3914 
LM3915 
LM3916 
75451V 
75452V 
L75453V 


.34 


APPLE FAN $69.00 

EXTRA PLUG-IN CARDS CAN 
CAUSE YOUR APPLE TO 
OVERHEAT 

ULTRA-QUIET APPLE FAN 
DRAWS COOL AIR THROUGH 
YOUR COMPUTER 
ELIMINATES DOWN TIME 
SAVES REPAIR CHARGES 
INCREASES RELIABILITY 
CLIPS ON - NO HOLES OR 
SCREWS 

COLOR MATCHES APPLE 
LONG LIFE, LOW NOISE 
MOTOR 


APPLE IS A TRADEMARK 
OF APPLE COMPUTER INC. 


1C SOCKETS 



1-99 

100 

8 pin ST 

.13 

.11 

14 pin ST 

.15 

.12 

16 pin ST 

.17 

.13 

18 pin ST 

.20 

.18 

20 pin ST 

.29 

.27 

22 pin ST 

.30 

.27 

24 pin ST 

.30 

.27 

28 pin ST 

.40 

.32 

40 pin ST 

.49 

.39 


ST = SOLDERTAIL 


8 pin WW 

.59 

.49 

14 pin WW 

.69 

.52 

16 pin WW 

.69 

.58 

18 pin WW 

.99 

.90 

20 pin WW 

1.09 

.98 

22 pin WW 

1.39 

1.28 

24 pin WW 

1.49 

1.35 

28 pin WW 

1.69 

1.49 

40 pin WW 

1.99 

1.80 


WW = WIREWRAP 

CONNECTORS 





TRANSISTORS 

PN2222 

10 / 1.00 

100/ 8.99 

2N2222 

.25 

50/10.99 

2N2907 

.25 

50/10.99 

2N3055 

.79 

10/ 6.99 

2 N 3904 

10 / 1.00 

100/ 8.99 

2N3906 

10 / 1.00 

100/ 8.99 

1N4148 (1N914) 

.IN4004 

10 / 1.00 
25/ 1.00 


RS232 MALE 

3.25 

RS232 FEMALE 

3.75 

RS232 HOOD 

1.25 

S-100 ST 

3.95 

S-100 WW 

4.95 


DIP SWITCHES 


4 POSITION 

.85 

5 POSITION 

.90 

6 POSITION 

.90 

7 POSITION 

.95 

8 POSITION 

.95 


7400 SERIES 


7400 

.19 

7451 

.23 

74136 

.50 

74186 

18.50 

7401 

.19 

7453 

.23 

74141 

.65 

74190 

1.15 

7402 

.19 

7454 

.23 

74142 

2.95 

74191 

1.15 

7403 

.19 

7460 

.23 

74143 

2.95 

74192 

.79 

7404 

.19 

7470 

.35 

74144 

2.95 

74193 

.79 

7405 

.22 

7472 

.29 

74145 

.60 

74194 

.85 

7406 

.22 

7473 

.34 

74147 

1.75 

74195 

.85 

7407 

.22 

7474 

.35 

74148 

1.20 

74196 

.79 

7408 

.24 

7475 

.49 

74150 

1.35 

74197 

.75 

7409 

.19 

7476 

.35 

74151 

.65 

74198 

1.35 

7410 

.19 

7480 

.59 

74152 

.65 

74199 

1.35 

7411 

.25 

7481 

1.10 

74153 

.55 

74221 

1.35 

7412 

.30 

7482 

.95 

74154 

1.40 

74246 

1.35 

7413 

.35 

7483 

.50 

74155 

.75 

74247 

1.25 

7414 

.55 

7485 

.65 

74156 

.65 

74248 

1.85 

7416 

.25 

7486 

.35 

74157 

.55 

74249 

1.95 

7417 

.25 

7489 

4.95 

74159 

1.65 

74251 

.75 

7420 

.19 

7490 

.35 

74160 

.85 

74259 

2.25 

7421 

.35 

7491 

.40 

74161 

.70 

74265 

1.35 

7422 

.29 

7492 

.50 

74162 

.85 

74273 

1.95 

7423 

.29 

7493 

.49 

74163 

.85 

74276 

1.25 

7425 

.29 

7494 

.65 

74164 

.85 

74279 

.75 

7426 

.29 

7495 

.55 

74165 

.85 

74283 

2.00 

7427 

.29 

7496 

.70 

74166 

1.00 

74284 

3.75 

7428 

.45 

7497 

2.75 

74167 

2.95 

74285 

3.75 

7430 

.19 

74100 

1.00 

74170 

1.65 

74290 

.95 

7432 

.29 

74107 

.30 

74172 

5.95 

74293 

.75 

7433 

.45 

74109 

.45 

74173 

.75 

74298 

.85 

7437 

.29 

74110 

.45 

74174 

.89 

74351 

2.25 

7438 

.29 

74111 

.55 

74175 

.89 

74365 

.65 

7440 

.19 

74116 

1.55 

74176 

.89 

74366 

.65 

7442 

.49 

74120 

1.20 

74177 

.75 

74367 

.65 

7443 

.65 

74121 

.29 

74178 

1.15 

74368 

.65 

7444 

.69 

74122 

.45 

74179 

1.75 

74376 

2.20 

7445 

.69 

74123 

.55 

74180 

.75 

74390 

1.75 

7446 

.59 

74125 

.45 

74181 

2.25 

74393 

1.35 

7447 

.69 

74126 

.45 

74182 

.75 

74425 

3.15 

7448 

.69 

74128 

.55 

74184 

2.00 

74426 

.85 

,7450 

.19 

74132 

.45 

74185 

2.00 

74490 

2.55 


HOURS: Mon. ■ Fri., 9 to 5; Sat. 11 to 3 



JDR MICRODEVICES, INC. 
1224 S. Bascom Ave. 

San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408)995-5430 • Telex 171-110 


VISIT OUR RETAIL STORE! 

TERMS: For snipping include $ 2.00 for UPS Ground, $3.00 
for UPS Blue Label Air. $10.00 minimum order. Bay Area 
residents add 6 V 2 % sales tax. California residents add 6 % 
sales tax. We reserve the right to limit quantities and sub¬ 
stitute manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 
















VAK-7 S" FLOPPY DISK SYSTEM 


FOR AIM-65, SYM-1 



The VAK-7 Disk System was specifically designed 
for use with AIM-65 and SYM-1 Microcomputer 
Systems. The VAK-7 is a complete full size (8") 
Floppy Disk System. This system will Read, 
Write and Format IBM Single and Dual Density 
diskettes. The VAK-7 is available with both 
Single and Dual Sided Disk Drives. Each Disk 
Drive comes with its own cabinet and Power 
Supply. The VAK-7 can handle up to 4 disk 
drives, totaling more than 4.98 Megabytes of 
storage. 


The VAK-7 Disk System incorporates both ad¬ 
vanced hardware and innovative software de¬ 
signs. The addition of the VAK-7 produces a very 
powerful and useful computer system. Unlike 
most other disk systems, there is no require¬ 
ment for the user to provide RAM to hold the 
Disk Operating System software. No valuable 
time is wasted loading in the DOS from cassette 
tape, because the VAK-7 DOS software is in onboard ROM. The VAK-7 is located above the 32K boundary (8000 
HEX), leaving the user with a full 32K bytes of contiguous address space for his own use. 


AIM-65—Allows the user to save and load object code thru the AIM Monitor; to load, save, and append Text thru the 
AIM Editor; to load, save, and append Basic Programs thru the BASIC INTERPRETER; to assemble directly from 
disk single or multiple file programs. 


SYM-1—Allows the user to save and load Files for use with the SYM Monitor, SYM Basic, and RAE-1. 


ADDITIONAL COMMANDS: 


ACTIVATE A DELETED FILE 
COMPRESS A DISK 
RENAME A DISK FILE 
COPY A DISK 


FORMAT A DISK 
DELETE A DISK FILE 
INITIALIZE A DISK 
LIST CATALOG 


SPECIFICATIONS: 

• Completely assembled, tested, and burned in. 

• Occupies address 8000-8FFF for AIM-65, $9000-9FFF for 
SYM-1, or SE000-EFFF for KIM-1. 

• IBM Format; Single Density (128 bytes/sector); Dual Den¬ 
sity (256,512, or 1024 bytes/sector). 

• All ICs are in sockets. 

• Fully buffered address and data bus. 

• Standard KIM-4* BUS (both electrical pin-out and card 
size). 

• Designed for use with a regulated power supply, but has 
provisions for adding regulators for use with an 
unregulated power supply. 

• Dimensions: Board—10" wide x 7" high (including card- 
edge). Cabinet—9.25" wide x 10" high x 16" deep. 

• Power Requirements: + 5v DC @ 2 Amps. 

117 AC 60Hz @ 2 Amps. 

• Shipping Weight: 25 lbs. 

• KIM-4 is a product of MOS Technology/C.B.M. 


PRICING: 


VAK-7 

$1,299.00 

Controller and One Single-Sided Drive 

VAK-7A 

$599.00 

Additional Single-Sided Drive with Cabinet 

and Power Supply 


VAK-7B 

$1,599.00 

Controller and One Dual-Sided Drive 

VAK-7C 

$899.00 

Additional Dual-Sided Drive with Cabinet 

and Power Supply 


CALL OR WRITE FOR 


FREIGHT CHARGES 




ENTERPRISE 

INCORPORATED 


S 


4030 N. 27th Avenue, Suite D 
Phoenix, AZ 85017 
(602) 265-7564 
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COMPONENTS 


SN MOON 

sn;*ojn 

I SN 7404N 
I SNM06N 
I SN 74 1 ON 
ISNMi N 
I SN 74 ' IN 
|SN’«'4N 
ISN 741 6N 
I SN741 -N 
I SN 7420N 
ISN 74 2 SN 


I SN7436N 
I SN7440N 
I SN7442N 
I SN744JN 
I SNM4SN 
I SN US'N 
I SNMS4N 
I SN 7474N 
I SNM7SN 


SN 7482N 

SN7492N 

SN7493N 

SN 1 495N 

$N 7496N 

SN74122N 

SN74136N 

SN74141N 

SN741S*N 

SN741S3N 

SN741S4N 

SN741SSN 

SN741S7N 

SN74160N 

SN74161N 

SN74163N 

SN74164N 

SN7416SN 

SN74174N 

SN7417SN 

SN7410ON 

SN 74181 N 

SN74J93N 


74LS00 


741SOO 
741SC72 
741503 
741 S04 
74>.SOft 
*41 S06 
741. SOO 
741 S »0 
741S14 
»4lS20 
74iS 2' 
•4iSi« 

mis;* 
'41 Si# 
*4 I S JO 
•4i SJi 


•4is#e 

•4 1 sac 

>*i S93 

>4, sae 


74LS1S# 
741S161 
74LS162 
’41S163 
74 L S164 
741S16S 
7415169 
’41 SI 70 
741 SI 74 
MIS17S 

Misiao 
Misiai 
■ 4 1 sia» 

'4 l S167 
>4iS221 
'4 i S240 
’4 L S241 
’4 l S24J 
*4 iS244 
’4 l S245 
’4 1S2S1 
•4 i S2S3 
■4 i S2S 7 
■4 iS2S9 
'4 lS260 
'4 iS 2 73 
’4 iS27» 
'4 i S290 
’4 > S293 
'4 . S36S 
•4 . SJ67 
M i sjn 
’4 iS3** 
’4 l S3 7 7 


74 SOO 


*N *4Sl >6 
4 s ’4S14C 
O* MS'S# 

*4 '4S'74 

N *4N # "i 
« ’4S>»2 

4S '4S1«9 

’4S2D 1 i 
V. ’4S24U 
•S '4S244 

ss 7452s* 
h6 74S28' 
4H ’4S28# 

V» 74S299 
NS 745470 
■#> '4S471 

•46 '4S47I 

4S -4S4 74 


21" 4SONS 2 SOm 10*0 2 00m 


Ml SC 

I 2102 

4 SONS * 
I 6038 2 St 

I NE 566 71 

I AYS *013* 4 2! 


I (S4108CA 
I IT4K7TTHAC 
1 7906 


contd 


ULN2001 

'MS4400 

MC4006P 

MH0O26 

03624 

03001 

03002 


#6 mm 


1C 

SOCKETS 


•1 


K>/1 20 

. 10/5 30 14 K>/1 X 

10/570 ’« «vi5 

1 * w/ero « 10/180 

| MC13SBP 50 *0/9 70 20 10/2 70 

1° 0/12 70 22 0/2 70 

~ 0/13 70 24 0/2 70 

il 0/14 70 28 0/3 00 

40 0/3 90 


I LM720 


» 


PO» 


796 


2 80 

1 80* CTC 10 SO 

2 BOA CPU 10 SO 

l 80 002 16 64* 129 00 

6065* '3 SO 

2901* 7 SO 

MC 6800 9 50 


SPECIALS 

ZENITH ZVM-121 
Video Monitor / Green !! 

12 inch wd 
T5 MH; Af 

$ 129.00 

8255 —*5.95 
8748-8 —*31.00| 
3341 pc —*2.001 
MM5060 — 35* 
MC6300 -*7751 
MC6802 - *14951 
MC6850 -*4.50 
MC6821 -*4.95 


CONCORD 

COMPUTER 

PRODUCTS 

1971 SCX STATE COLLEGE „ 
ANAHEIM,CALIF. 92806 

(714) 937-0637 „ xoft * 

4A CHECK - M/0 \0' a \0M V 

NO COO 0 

*10.MIN o«oer/c*.res:aoo6% 

FRT. 


* 4 SPECIALS* 4f 


CARDS 

MICROSOFT 

Z80 t 

$ 295°° 

16K RAM 

*160°° 

VIDEX 

VIDEOTERM 

80 column 

$295°° 

KEYBOARD 

ENHANCER 

$12000 

CALIF COMP SYS 

APPLE 
CLOCK 
$12400 
PROTO 
BOARD 
$25°° 

PRINTERS 

EPSON 

MX-80 
ST: # «" 

*53500 

FT: 

*64500 

INTERFACE 

Icard/cable 


r 9.95 

4inch FAN 
“Whisper” 
w/cord 

*8.95 


3 inch. COMPUTER FANS w/cord 
2111—258*4 Sialic RAM — - ^ 1.75 
8155 — RAM.UO Tiiiei—$ II50 
ER2051 — E AROM — $4 95 
8985A— CPU — 50 

MC6800 - CPU— 4/ /5 
UPD 765A- - Floppy 0<sk Controllei — $ 19 95 
2732A— 250ns EPROM — ^15 50 
AY5 1013A— 30K Band UART — ^ 2 95 
93419 — 64*9 Static RAM — *5 50 6522 

2901 A — 4 Bit Slice—4/50 $525 

REAL-TIME CLOCK 
CALENDAR (MSM 5832) 

Description Mono Metal Gate CMOS I C 

features 

Time Month Date Year. A 
'Day of Week 

• Bus Oriented 
•i Bit Data Bus 
•4 Bit Address 
•R/W Hold Selec ♦ 

•Inter Signal 

• 32 768Khz xtal Control 
*5v Pow Sup 
•Low Power Dissipation 



2.85 



NO Surges or InterIsrence" 

THE MPD 117 

turns an ordinary 
outlet into a cont¬ 
rolled power source 

*79.50 


GLOBAL 

LPK-1: 

Logic Probe 
Kit - complete 
nothing extra 
to buy Min. 
pulse width 

300nsec. 

$18.95 


^ DISKETTE SALEM 

WABASH” 

5^/4 8inch 

SS/SD *25.00 $25.00 
SS/DD 27.40 30.40 


S 


SUPER SPECIALS 


*78.50 DS/SD 34.90 
DS/DD 32.40 37.40 


MRF 901:—RF TRANS. .—. 

— *2.75ea [\/j 

AY3-8603-1-=—T V., GAME CHIP 

—► *4.95ea 


[qty 


Y. PRICE AVAIL. 

DYSAN DISKS 

c also available!! 




COMPUTERS 

ATARI” 800™ 
COMPUTER SYSTEM 

400 w/16K *35000 
800w/16K $75000 
800 Computer w/48K 

$898.00 




ATARI PERIPHERALS: 


Printer"825"- 650P° 
Disk Dr. 810- 485PO ; 
Record "410"- 65.°° 
Paddle (pr.) 
Joystickfpry 
32k RAM- 17995 
Basic Cart - 49P° 


> 16 95 

*v 


Asteroids . 

Missle Corrv^ 32 50 
Sup. Brk.Out 
Assem Edit - 4900 
Star Raiders-459° 
Basketball- 289° 
Chess - 32 00 


OthefATARI" Hard / Software Avail. !! 


«/ 


APPLE 11 Plus' 


48k-* 1199.00 
64k-* 1399PO 

Other APPLE" Equip. Avail. M 


0OROC 


TERMINALS 

^ADDS^ 

VIEWPOINT 


IQ 

120 


FACTORY 

WARRANTY 

One year unconditional | 
on CRT and key board I 
All else unconditionally \ 
warranted forever 


H89.00 


MONITORS 


12in B/W -*129.°° 

12in Green -^155PO 

13in Color <365po 


AMDEK Corp. 


Bare Bones APPLEII 


w 


7° 


w/o 

/ I 


Keyboard 

* 450 . 

Pwr. Supply 


See List of Advertisers on page 162 
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~\ 


C 04000 
CD4001 
C 04002 
CD4006 
CD4007 
C D4009 
C 04010 
CD4011 
C 04012 
CD4013 
C 04014 
C 04015 
C 04016 
C 04017 
C 04018 
C 04019 
C 04020 
C 04021 
CD4022 
CD4023 
C 04024 
CO402S 
C 04026 
C 04027 
CD4028 
CD4029 
CD4030 
C D4034 
C 04035 
C 04040 


V CD4 


7400 


SN7400N 

J20 

SN7472N 

.29 

SN74156N 

.79 

SN7401N 

.20 

SN7473N 

.35 

SN74157N 

.69 

SN7402N 

.25 

SN7474N 

.35 

SN74160N 

.89 

SN7403N 

.25 

SN7475N 

.49 

SN74161N 

.89 

SN7404N 

.25 

SN7476N 

.35 

SN74162N 

.89 

SN7405N 

.29 

SN7479N 

5.00 

SN74163N 

.89 

SN7406N 

.35 

SN7480N 

.50 

SN 74164 N 

.89 

SN7407N 

.3S 

SN7482N 

.99 

SN74165N 

.89 

SN7408N 

.29 

SN7483N 

.69 

SN74166N 

1.25 

SN7409N 

.29 

SN7485N 

.89 

SN74167N 

2.79 

SN7410N 

.25 

SN7486N 

.35 

SN74170N 

1.95 

SN7411N 

.29 

SN7489N 

1.75 

SN74172N 

4.95 

SN7412N 

.35 

SN7490N 

.49 

SN74173N 

1.39 

SN7413N 

.40 

SN7491N 

.59 

SN74174N 

.99 

SN7414N 

.69 

SN7492N 

.45 

SN74175N 

.89 

SN7416N 

.29 

SN7493N 

.45 

SN74176N 

.79 

SN7417N 

.29 

SN7494N 

.69 

SN74177N 

.79 

SN7420N 

.25 

SN7495N 

.69 

SN74179N 

1.49 

SN7421N 

.29 

SN7496N 

.69 

SN74180N 

.79 

SN7422N 

.45 

SN7497N 

3.00 

SN74181N 

2.25 

SN7423N 

.29 

SN74100N 

1.49 

SN74182N 

.79 

SN7425N 

.29 

SN74104N 

.89 

SN74184N 

2.49 

SN7426N 

.29 

SN74105N 

.89 

SN7418SN 

2.49 

SN7427N 

.25 

SN74107N 

.36 

SN74190N 

1.25 

SN7428N 

.49 

SN74109N 

.39 

SN74191N 

1.25 

SN7430N 

.25 

SN74U6N 

1.95 

SN74192N 

.89 

SN7432N 

.29 

SN74121N 

.39 

SN74193N 

.89 

SN7437N 

.25 

SN74122N 

.55 

SN74194N 

.89 

SN7438N 

.40 

SN74123N 

.59 

SN74195N 

.69 

SN7439N 

.25 

SN74125N 

.49 

SN74196N 

.89 

SN7440N 

.20 

SN74126N 

.49 

SN74197N 

.89 

SN7441N 

.89 

SN74132N 

.75 

SN74196N 

1.49 

SN7442N 

.59 

SN74136N 

.75 

SN74199N 

1.49 

SN7443N 

1.10 

SN74141N 

.99 

SN74221N 

1.25 

SN7444N 

1.10 

SN74142N 

3.25 

SN74251N 

.99 

SN7445N 

.89 

SN74143N 

3.49 

SN74276N 

1.95 

SN7446N 

.79 

SN74144N 

3.49 

SN74279N 

.79 

SN744 7N 

.69 

SN74145N 

.79 

SN74283N 

1.49 

SN7448N 

.79 

SN74147N 

1.95 

SN74284N 

3.95 

SN7450N 

.20 

SN74148N 

1.29 

SN74285N 

3.95 

SN7451N 

.20 

SN74150N 

1.25 

SN74365N 

.69 

SN7453N 

.20 

SN74151N 

.69 

SN74366N 

.69 

SN7454N 

.20 

SN74152N 

.69 

SN74367N 

.69 

SN7459A 

.25 

SN74153N 

.79 

SN74368N 

.69 

SN7460N 

.20 

SN74154N 

1.25 

SN74390N 

1.49 

SN7470N 

.29 

SN74155N 

.79 

SN74393N 

1.49 

74LS00 

.29 

701 S 

74LS192 

1.15 

74LS01 

.29 



74LS193 

1.15 

74LS02 

.29 

74LS92 

.75 

74LS194 

1.15 

74LS03 

.29 

74LS93 

.75 

74LS195 

1.15 

74LS04 

.35 

74LS95 

.99 

74LS197 

1.19 

74LS05 

.35 

74LS96 

1.15 

74LS221 

1.19 

74LS08 

.35 

74LS107 

.45 

74LS240 

1.49 

74LS09 

.35 

74LS109 

.45 

74LS241 

1.49 

74LS10 

.35 

74 LSI 12 

.45 

74LS242 

1.49 

74LS11 

.39 

74LS113 

.49 

74LS243 

1.49 

74LS12 

.36 

74LS114 

.49 

74LS244 

1.49 

74 LSD 

.59 

74LS122 

.89 

74LS245 

2.9S 

74LS14 

.99 

74LS123 

1.25 

74LS247 

1.19 

74LS15 

.35 

74LS12S 

.59 

74LS248 

1.19 

74LS20 

.35 

74LS126 

.59 

74LS249 

1.19 

74LS21 

.35 

74LS132 

.99 

74LS251 

.99 

74LS22 

.35 

74LS133 

.89 

74LS2S3 

.99 

74LS26 

.35 

74LS136 

.49 

74LS257 

:!? 

74LS27 

.35 

74LS138 

.89 

74LS258 

74LS28 

.35 

74LS139 

.89 

74LS260 

.69 

74LS30 

.35 

74LS151 

.89 

74LS266 

.69 

74LS32 

.35 

74LS153 

.89 

74LS273 

1.95 

74LS33 

.59 

74LS154 

1.7$ 

74LS279 

.89 

74LS37 

.45 

74LS155 

.89 

74LS283 

.89 

74LS38 

.39 

74LS156 

.89 

/4LS290 

.99 

74LS40 

.35 

74LS1S7 

.89 

74LS293 

.99 

74LS42 

.89 

74LS158 

.89 

74LS298 

1.25 

74LS47 

.89 

74LS160 

1.15 

74LS352 

1.29 

74LS48 

1.15 

74LS161 

1.15 

74LS3S3 

1.29 

74LS49 

1.15 

74LS162 

1.15 

MLS365 

.69 

74LS51 

.35 

74LS163 

1.15 

74LS366 

.69 

74LS54 

.35 

74LS164 

1.15 

74LS367 

.69 

74LS55 

.35 

74LS165 

1.15 

74LS368 

.69 

74LS73 

.45 

74LS168 

1.19 

74LS373 

1.9S 

74LS74 

.45 

74LS169 

1.19 

74 LS374 

1.96 

74LS75 

.59 

74LS170 

1.95 

74LS375 

.89 

74LS76 

.45 

74LS173 

.99 

74LS386 

.69 

74LS78 

.49 

74LS174 

.99 

74LS393 

2.49 

74LS83 

.89 

74LS175 

.99 

74LS399 

2.49 

74LS85 

1.25 

74LS181 

2.95 

74LS670 

2.49 

74LS86 

.49 

74LS190 

1.25 

81LS9S 

1.95 

74LS90 

.69 

74LS191 

1.25 

81LS97 

1.95 

74SOO 

.45 

74S 


74S243 

3.25 

74S02 

.45 


74S244 

3.25 

74S03 

.45 

74S124 

3.95 

74S251 

1.45 

74S04 

.55 

74S133 

.55 

74S253 

1.45 

74 SOS 

.55 

74S134 

.69 

74S257 

1.35 

74S08 

.50 

74S135 

1.19 

74S2S8 

1.35 

74S09 

.50 

74S136 

1.75 

74S260 

.79 

74S10 

.45 

74S138 

1.35 

74S280 

2.95 

74S11 

.45 

74S139 

1.35 

74S287 

3.25 

74S15 

.45 

74S140 

.79 

74S288 

2.75 

74S20 

.45 

74S151 

1.35 

74S373 

3.49 

74S22 

.45 

74S153 

1.35 

74S374 

3.49 

74S30 

.45 

74S157 

1.35 

74S387 

2.95 

74S32 

.55 

74S158 

1.35 

74S471 

10.95 

74S38 

1.25 

74S160 

2.95 

74S472 

10.95 

74S40 

.50 

74S174 

1.59 

74S473 

10.95 

74S51 

.45 

74S175 

1.59 

74S474 

12.95 

74S64 

.50 

74S188 

2.95 

74S475 

12.95 

74S65 

.50 

74S194 

1.9C 

74S570 

5.95 

74S74 

.75 

74S195 

1.9b 

74S571 

5.95 

74S86 

.79 

74S196 

1.96 

74S572 

9.95 

74S112 

.79 

74S240 

2.95 

74S573 

9.95 

74S113 

.79 

74S241 

2.95 

74S940 

3.15 

74S114 

.79 

74S242 

125 

74S941 

3.15 

CA3010H 

.99 

CA—LINEAR 

CA3089N 

3.75 

CA3013H 

2.15 

CA3060N 

125 

CA3096N 

3.95 

CA3023H 

3.2S 

CA3130H 

1.39 

CA3035H 

CA3039H 

2.49 

1.35 

CA3061N 

CA3062N 

1.2S 

2.00 

2.00 

CA3140H 

CA3160H 

1.25 

1.25 

CA3046N 

1.30 

CA3083N 

1.60 

CA3401N 

.59 

CA3059N 

3.25 

CA3086N 

.85 

CA3600N 

3.50 


1.19 

.59 

1.19 


1.19 

1.39 

1.19 


3.49 
.99 

1.49 


CD—CMOS 


C 04041 
C 04042 
CD4043 
CD4044 
CD4046 
CD4047 
C 04048 
CD4049 
C 04050 
C 04051 
CD4052 
C 04053 
C 04056 
C 04059 
CD4060 
C 04066 
C 04068 
C 04069 
C 04070 
C 04071 
C 04072 
CD4073 
CD407S 
C 04076 
C 04078 
CD4081 
C 04082 
CD4093 


1.79 

2.50 

1.35 

.49 

.69 

1.19 

1.19 

1.19 

2.95 

195 

1.49 


CD 4098 
C 04506 
C 04507 
C 04508 
C 04510 
C 04511 
C 04512 
C 04514 
C 04515 
C 04516 
C 04518 
CD4519 
C 04520 
C 04526 
C 04528 
C 04529 
C 04543 
C 04562 
C 04566 
CD4S83 
CD4584 
C 04723 
CD4724 
MC14409 
MC14410 
MC14411 
MC14412 
MC14419 
MC14433 
MC14538 
MC14541 


195 

1.39 

i.a 

1.49 

3.95 

2.95 

1.49 
1.79 

.89 

1.29 

La 

1.79 

1.95 

2.79 

11.95 
2.79 

2.49 
.75 

1.95 

l.os 

17.95 

18.95 

15.95 
15.95 

7.95 
15.95 

2.49 

1.95 


( ffihone Sunes 



As Soon on "Good Morning America" 

Replaces the Telephone Ringer Bell 
with a Selection of 30 Familiar Tunes 


*—n—i 

PT030 Wall Jack 


• Rule Brittania 
»O Canada 

• Colonel Bogey 
»Westminister Chimes 

• Mexican Hat Dance _ 

> Twinkle, Twinkle Little Star • Soldiers 
■ Deutschlandlied 
» God Save the Queen 


Each Unit will play any of the following tunas: 

• Close Encounters • Greensleeves • Pomp & Circumstance 

• HaDDv Birthdav • Lorelei • William Tell Overture 

Eyes of Texas • Bach Toccata In D Minor 

Star Spangled Banner • Shave and a Haircut 

Oranges and Lemons • Blue Danube Walt/ 

Wllhelmus • Beethoven s 5th 

Mozart Sonata • La Marseillaise 


* Auld Lan< 


March 

Jls 

ig Syne 
Chorus 


Sailor's Hornpipe 
Charge! FEATURES 

Replaces monotonous telephone ringer bell. Easily connects to any standard telephone. Can be used 
alongside regular phone or replace a remote ringer elsewhere In building or outside. FCC approved. Can be 
used on any telephone system — worldwide. Use a different tune to identify extension phones. 
Microprocessor controlled. Adjustable volume control and variable tune speed control. Operates on two 
9-volt batteries or AC Adapter (not included). 

PT030 Phone Tunes.$49.95 

AD30 AC Adapter.. ..$8.95 


DISCRETE LEDS 


XCS56R 

XC556G 

XC556Y 

XCS56C 

XC22R 

XC22G 

XC22Y 

MV10B 


.200” red 5/51 
.200" green 4/SI 
.200" yellow 4/$l 
.200" clear 4/SI 
.200" red S/51 
.200” green 4/$l 
.200" yellow 4/51 
.170" red 4/$l 


MV50 .085" red 6/SI 
XC209R .125" red 5/SI 
XC209G .125" green 4/51 
XC209Y .125" yellow 4/SI 
XCS26R .185" red 5/SI 
XCS26G .185" green 4/51 
XCS26Y .185" yellow 4/51 
XC526C .185” clear 4/51 


MAN 1 
MAN 2 
MAN 3 
MAN 52 
MAN 54 
MAN 71 
MAN 72 
MAN 74 
MAN 82 
MAN 84 


C. A. — Common Anode 

D. D. - Double Digit 

Type Polarity 

C.A.—red 
5x7 O.M.—red 
C.C.—red 
C. A.—green 
C.C.—green 
C.A.—red 
C.A.—red 
C.C.—red 
C.A.—yellow 
C.C.—yellow 
MAN 3620 C.A.—orange 
MAN 3630 C.A.—orange t 1 
MAN 3640 C.C.—orange 

MAN 4610 C.A.—orange 
MAN 6610 C.A.—orange—OD 
MAN 6630 C.A.—orange ± 1 
MAN 6640 C.C.—orange—DD 

MAN 6650 C.C.—orange ± 1 

MAN 6660 C.A.—orange 

MAN 6710 C.A.—red—DD 

MAN 6740 C.C.—red—DD 

MAN 6750 C.C.—red ± 1 

C.C.—orange 
C.A.—orange 
C.C.—green 


Diffused Bi-Color LED 
Part No. 1-99 100+ 




XCM.R.O LEO, ^M£T»L 

RL-2 . . $.39 ea! or 3/$1.00 


Ht Price 

.270 2.95 


DISPLAY LEDS 

Type 

DLG507 
DL704 
DL707 
DL728 
DL741 
DL747 
DL7S0 
DL0847 
DLO850 
OL33B 
FND358 
FND357 
FND500 
FND507 


RHD— Right Hand Decimal 


4.95 


1.25 

.49 

.99 


DLO304 

DLO307 

DLG500 


.560 

.560 

.560 

.560 

.560 

.560 

.300 

.300 

.500 


.99 


1.25 

1.25 

1.25 


Polarity Ht Price 

C.A.—green .500 1.25 

C.C.—red .300 

C.A.—red .300 

C.C.—red .500 

C.A.—red .600 

C.A.—red .600 

C.C.—red .600 

C.A.—orange .800 

C.C.—orange .800 

C.C.—red .110 

C.C. ± 1 .357 

C.C. .357 

C.C. (FND503) .500 

C.A. (FND510) .500 

HDSP-3401 C.A.—red .800 

HDSP-3403 C.C.—red .800 

HDSP-3406 C.C. red + 1_ .800 

5082-7751 C.A..R.H.D.—red .430 

5082-7760 C.C..R.H.D.—red .430 

5082-7300 4x7 Numeric (RHD).600 

5082-7302 4x7Numerlc(LHD).600 

5082-7340 4x7 Hxdcl. (0-9/A-F) .600 

4N28 Photo XsistorOpto-l*ol. 

LIT-1 Photo Xsistor Opto-lsol. .69 

MQC3010 Optically Isol.Triac Driver 1.25 


.99 

1.50 

1.50 

1.50 

1.25 

1.25 

22.00 

22.00 

22.50 


WVDC PRICE 


COMPUTER GRADE CAPACITORS 


37.500 

in m 

i3 m 
N M 


90 000 10 I 

<60.000 10 I 

?M.tW0 3 1! 

OVER 200 OTHER VALUES AVAILABLE - CALI OR WHITE FOR YOUR REOUIREM EN T 


WVOC PRICE 


LOW PROFILE 
(TIN) SOCKETS 

1-24 25-49 50-100 


8 pin LP 
14 pin LP 
16 pin LP 
18 pin LP 
20 pin LP 
22 pin LP 
24 pin LP 
28 pin LP 
36 pin LP 
40 pin LP 


.17 

.20 


.16 

.19 


.15 

li 


MMt' 

rm ill 

8 pin SG 
14 pin SG 
16 pin SG 
18 pin SG 
24 pin SG 
28 pin SG 
36 pin SG 
40 pin SG 


SOLDERTAIL (GOLD) 
STANDARD 


1.10 

1.65 

1.75 


1.00 

1.40 

1.S9 


(V 

ITII in 


SOLDERTAIL 
STANDARD (TIN) 


14 pin ST 
16 pin ST 
18 pin ST 
24 pin ST 
28 pin ST 
36 pin ST 
40 pin ST 


.27 

.30 

.35 


.27 .25 
.32 .30 
.45 .42 
.90 .81 
1.26 1.15 
1.45 1.30 


in 

8 pin WW 
10 pin WW 
14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
36 pin WW 
40 pin WW 


WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 

1-24 25-49 50-100 


.59 

.69 


1.39 

LB 

2.19 

2.29 


.54 

.63 


1.08 

1.35 

1.26 

1.53 

1.99 

2.09 


.49 


1.23 
LM 
i a 

1.79 


1/4 WATT RESISTOR ASSORTMENTS -5% 




10 Ohm 

12 Ohm 

15 Ohm 

18 Ohm 

22 Ohm 


$1.95 

ASST. 1 

5ea. 

27 Ohm 

33 Ohm 

39 Ohm 

47 Ohm 

56 Ohm 

50 pcs. 



68 Ohm 

82 Ohm 100 Ohm 120 Ohm ISO Ohm 


$1.95 

ASST. 2 

5ea. 

180 Ohm 220 Ohm 270 Ohm 330 Ohm 390 Ohm 

50 pcs. 



470 Ohm 560 Ohm 680 Ohm 820 Ohm 

IK 


$1.95 

ASST. 3 

5ea. 

1.2K 

1.5K 

1.8K 

2.2K 

2.7K 

50 pcs. 



3.3K 

3.9 K 

4.7K 

5.6K 

6.8 K 


$1.95 

ASST. 4 

5ea. 

8.2K 

10K 

12K 

1SK 

18K 

50 pcs. 



22K 

27K 

33K 

39K 

47K 


$1.95 

ASST. 5 

5 ea. 

56K 

68K 

82K 

100K 

120K 

50 pcs. 



150K 

180K 

220K 

270K 

330K 


$1.95 

ASST. 6 

5ea. 

390 K 

470K 

560 K 

680K 

820K 

50 pcs. 



1M 

1.2M 

1.5M 

1.8M 

2.2M 


$1.95 

ASST. 7 

5ea. 

2.7M 

3.3M 

3.9M 

4.7M 

S.6M 

50 pcs. 


ASST. 8R 


Includes Resistor Assts. 1*7 (350 pcs.) $10.95 ea. 


$10.00 Min. Order — U.S. Funds Only 

Calif. Residents Add 6% Sales Tax 
Postage-Add 5% plus$1.50 Insurance 
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ameco 


ELECTRONICS 


MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 


Part No. 

70451 PI 

7045EV/Kit* 

7106CPL 

7106EV/Klt* 

71Q7CPL 

7107EV/Kit* 

7116CPL 

7117CPL 

72011D R 

7206 IPG 

7206EV/Klt* 

7206CJPE 

7206CEV/Kit* 

7207A IPO 

7207AEV/KU* 

72081 PI 

72091 PA 

7215 IPG 

721SEV/Kit + 

7216AIJI 

7216CIJI 

721601 PI 

72171JI 

7218CIJI 

72241 PL 

7226AIJL 

7226AEV/Kit* 

72401JC 

72421JA 

72S0IJE 

72601JE 

75551 PA 

75561 PD 

7611BCPA 

7612BCPA 

76218C PA 

7631CCPE 

7641CCPD 

7642CCPD 

7660CPA 

8038CCPD 

8048CCPE 

8069CCQ 


Function Price 

CMOS Precision Timer 14.95 

Stopwatch Chip, XTL 24.95 

3VS Digit A/D (LCD Drive) 16.95 

1C, Circuit Board, Display 34.95 

3% Digit A/O (LED Drive) 15.95 

1C, Circuit Board, Display 29.95 

3% Digit A/O LCD DiS. HLO. 18.95 

3Vi Digit A/D LED DiS. HLD. 17.95 

Low Battery Volt Indicator 2.2S 

CMOS LED Stopwatch/Timer 12.95 

Stopwatch Chip, XTL 19.95 

Tone Generator 5.15 

Tone Generator Chip, XTL 12.95 

Oscillator Controller 6.50 

Freq. Counter Chip, XTL 13.95 

Seven Decade Counter 17.95 

Clock Generator 3.95 

4 Func. CMOS Stopwatch CKT 13.95 
4 Func. Stopwatch Chip, XTL 19.95 
8-Diglt Unlv. Counter C.A. 32.00 

8-Digit Freq. Counter C.A. 26.95 

8-Dlgit Freq. Counter C.C. 21.95 

4-Diglt LED Up/Down Counter 12.95 
8-Digit Univ. LED Drive 10.95 

LCO 4Vi Digit Up Counter DRI 11.25 
8-Digit univ. counter 31.95 

b Function Counter Chip, XTL 74.95 
CMOS Bln Prog. Timer/Counter 4.95 
CMOS Dlvlde-by-256 RC Timer 2.05 
CMOS BCD Prog. Timer/Counter 6.00 
CMOS BCD Prog. Timer/Counter S.2S 
CMOS 555 Timer (8 pin) 1.45 

CMOS 556 Timer (14 pin) 2.20 

CMOS Op Amp Comparator 5MV 2.2S 
CMOS Op Amp Ext. Cmvr. 5MV 2.95 
CMOS Dual Op Amp Comp. 5MV 3.96 
CMOS Tri Op Amp Comp. 10MV 5.35 
CMOS Quad Op Amp Comp. 10.VIV 7.50 
CMOS Quad Op Amp Comp. 10MV 7.50 
Voltage Converter 2.95 

Waveform Generator 4.95 

Monolithic Logarithmic Amp 21.60 
50ppm Band GAP Volt Ref. Diode 2.50 
Volt Ref/Indicator 2.95 

volt r* —■— ~ — 


74C00 

.39 

74C 


74C221 

1.95 

74C02 

.39 

74C95 

1.59 

74C240 

2.25 

74C04 

.39 

74C107 

1.89 

74C244 

2.25 

74C08 

.39 

74C151 

2.95 

74C373 

2.49 

74C10 

.39 

74C154 

3.95 

74C374 

2.59 

74C14 

.75 

74C157 

2.25 

74C901 

.69 

74C20 

.39 

74 C160 

1.69 

74C903 

.69 

74C30 

.39 

74C161 

1.60 

74C911 

10.95 

74C42 

1.39 

74C162 

1.49 

74C912 

10.95 

74C48 

1.95 

74 C163 

1.69 

74C915 

1.69 

74C73 

.79 

74C164 

1.S9 

74C917 

10.95 

74C74 

.79 

74C173 

1.39 

74C922 

5.49 

74C85 

1.95 

74C174 

1.39 

74C923 

5.75 

74C86 

.99 

74 C175 

1.19 

74C92S 

7.50 

74C89 

6.95 

74 C192 

1.69 

74C926 

7.50 

74C90 

1.29 

74C193 

1.69 

80C9S 

.79 

74C93 

1.29 

74C19S 

1.59 

80C97 

.79 

LH0002CN 

6.85 



LM702H 

.79 

LMIOCLH 

4.50 

LIN t An 

LM703CN 

.89 

LM11CLH 

4.75 

LM340T-5 

1.25 

LM709N 

.29 

LH0070-OH 

4.95 

LM340T-12 

1.25 

LM710N 

.79 

TL071CP 

.79 

LM340T-15 

1.25 

LM711N 

.79 

TL072CP 

1.39 

LM341P-5 

.75 

LM723N 

.69 

TL074CN 

2.49 

LM341P-12 

.75 

LM733N 

1.00 

LH0082CD 

35.80 

LM341P-15 

.75 

LM739N 

1.19 

TL082CP 

1.19 

LM342P-5 

.69 

LM741CN 

.35 

TL084CN 

2.19 

LM342P-12 

.69 

MC1741SCG 3.00 

LH0094CD 

36.80 

LM342P-15 

.69 

LM747N 

.79 

LM300H 

.99 

LM348N 

1.2S 

LM748N 

.59 

LM301CN 

.35 

LM3S0K 

5.75 

LM1014N 

2.7S 

LM302H 

1.95 

LF3S1N 

.60 

LM1310N 

1.95 

LM304H 

1.95 

LF353N 

1.00 

LM1458CN 

.S9 

LM305H 

.99 

LF355N 

1.10 

LM1488N 

1.25 

LM307CN 

.45 

LF3S6N 

1.10 

LM1489N 

1.25 

LM308CN 

1.00 

LM358N 

1.00 

LM1496N 

1.95 

LM309H 

1.95 

LM359N 

1.79 

LM 1556V 

1.75 

LM309K 

1.25 

LM370N 

4.49 

LM1800N 

2.95 

LM310CN 

1.75 

LM373N 

3.25 

LM1871N 

5.49 

LM311/CN 

.90 

LM377N 

2.95 

LM1872N 

5.49 

LM312H 

2.49 

LM380N 

1.2S 

LM1877N-9 

3.25 

LM317MP 

1.15 

LM381N 

1.95 

LM1889N 

3.20 

LM317T 

1.75 

LM382N 

1.79 

LM1896N 

1.75 

LM317K 

3.95 

LM384N 

1.95 

LM2002T 

1.49 

LM318CN 

1.95 

LM386N-3 

1.29 

LM2877P 

2.05 

LM319N 

1.95 

LM387N 

1.45 

LM2878P 

2.25 

LM320K-5 

1.35 

LM389N 

1.35 

LM2896P-1 

2.25 

LM320K-12 

1.35 

LM392N 

.69 

LM3189N 

2.95 

LM320K-15 

1.35 

LF398N 

4.00 

LM3900N 

.69 

LM320T-5 

1.25 

LM399H 

5.00 

LM3906CN 

1.25 

LM320T-12 

1.25 

TL494CN 

4.49 

LM3909N 

1.15 

LM320T-15 

1.25 

TL496CP 

1.75 

LM3914N 

3.95 

LM323K 

5.95 

NES10A 

6.00 

LM3915N 

3.95 

LM324N 

.99 

NE529A 

4.95 

LM3916N 

3.95 

LM329DZ 

.65 

NE531H 

3.95 

RC4136N 

1.25 

LM331N 

3.95 

NE536H 

6.00 

RC4151NB 

3.95 

LM334Z 

1.30 

NE540H 

6.00 

RC4194TK 

6.95 

NN 

S9 

is 

1.40 

1.75 

NE544N 

N ESSO A 

4.95 

1.30 

RC4195TK 

LM4KWA 

5.49 

3.25 

LM337T 

1.95 

NE555V 

.39 

ICL8036B 

4.95 

LM337MP 

1.15 

LM556N 

.99 

LM13080N 

1.29 

LM338K 

6.95 

NE564N 

3.95 

LM13600N 

1.49 

LM339N 

.99 

LM565N 

1.2S 

75138N 

1.95 

LM340K-S 

1.35 

LM566CN 

1.95 

75450 N 

.89 

LM340K-12 

1.35 

LM567V 

1.25 

75451CN 

.39 

LM340K-15 

1.35 

NE570N 

4.95 

75492 

.89 


CAPACITOR CORNER 


Value 
10 pf 
22 pf 
47 pf 
100 pf 
220 pf 
470 pf 


50 VOLT CERAMIC DISC CAPACITORS 


1-9 10-99 100+ Value 

.08 .06 .05 .OOI71F 

.08 .06 .05 .0047uF 

.08 X6 .05 

.08 .06 .05 

.08 .06 .05 

.08 " “ 


.004 7uF 
.OljUF 
.022/1F 

.tr 


.08 .06 .06 

.09 .07 .06 

.09 .07 .06 

.15 .12 .10 


100 VOLT MYLAR FILM CAPACITORS 

.OOlmf .12 .10 .07 I ,022mf .13 .11 .08 

•0022mf .12 .10 .07 .047mf .21 .17 .13 

.0047mf .12 .10 .07 .lmf .27 .23 .17 

,01mf .12 .10 .07 I .22mf .33 .27 . 22 

+20% DIPPED TANTALUMS (Solid) CAPACITORS 


• 1/35V 
.15/35V 
.22/3SV 
.33/35V 
■47/35V 
.68/35 V 
1.0/35V 


.39 


.34 .29 

“ .29 


1.5/35V 

2.2/3SV 

3.3/25V 

4.7/2SV 

6.6/25V 

15/25V 

22/6V 


.41 


.37 


.51 .4S .34 

.53 .47 . 37 

.63 . 56 .45 

.79 .69 .55 

1.39 1.25 .95 

.79 .69 “ 


MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Axial 1-99 100-499 500+. Radial 1-99 100-499 500+ 


•47/50V 

1.0/50V 

3.3/SOV 

4.7/25V 

10/25V 

10/S0V 

ZtfZ 3V 

22/50V 

47/25V 

47/SOV 

100/2SV 

100/50V 

220/2SV 

220/SOV 

470/25V 

1000/16V 

2200/16V 


.24 .20 .18 


.47/25V 
.47/50V 
1.0/16V 
1.0/2SV 
1.0/50V 
4.7/16V 
4.7/Z3V 
4.7/50V 
10/16V 
10/25V 
10/50V 
47/50V 
100/16V 
100/25V 
100/50V 
220/16V 
470/2SV 


.IS .13 .12 

.16 .14 .13 

.15 .13 .12 

.16 .14 .13 

.17 .15 .14 

.15 .13 .12 

.16 .14 .13 

.17 .15 .14 

.15 .13 .12 

.16 .14 .13 

.17 .15 .14 

.25 .21 .19 

.21 .17 .14 

.25 . 23 .21 

.37 .34 .31 

.25 .21 .19 

.35 . 31 .27* 
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Clock Modules 


12V DC 

AUTOMOTIVE/ 
INSTRUMENT 
CLOCK 

APPLICATIONS: 

• In-dash autoclocks 

• After-market auto/ 
RV clocks 

• Aircraft-marine elks. 

• 12VDC oper. inrtru. 

• Portable/battary 
powered instrumnts. 

Features:Bright 0.3" green display. Internal crystal time- 
base. *0.5 sec./day accur. Auto.display brightness control 
logic. Display color f ilterable to blue, blue-green, green & 
yellow. Complete-just add switches and lens. 

MA1003 Module (3 .os’ , lxi.75 ,, hx.98 , 'd) . $16.95 


CLOCK MODULES 

MAI023 .7" Red Digital LED Clock Module 8.95 

MAI 026 .7" Dig. LED Alarm Clock/Thermometer 18.95 
MA5036 .3" Red Digital LED Clock/Timer 6.95 

MA1002 .5" Red Digital LED Clock & Xformer 9.95 

MAI010 .8” Red Digital LED Clock 7.95 

MAI032 CBA .5" Digital LCD Clock 17.95 

MAI043 .7" Green Digital LED Clock 8.95 

TRANSFORMERS 

102-P20 Xformer for MAI 023,1043 & 5036 Mods. 3.49 
102-P22 Xformer for MA1026 Clock Modules 3.49 

102-P24 Xformer for MA1010 Clock Modules_3.49 


Sun Power Your Electronics! 
SOLAR CELL PANEL KIT 



Series or Parallel out 

• Over 11 square Inches of active cell 
surface 

• Voltage line tap @ 0.5V increments 

• Provision for charging batteries 

• Overall panel size: 

4%"Lx4W”H x W"D 

The JE305 Solar Cell Panel Kit contains 20 each solar cells. On the 
panel board are power line taps which allow the user to select voltages 
(one voltage at a time) from 0.5VDC to 10VDC. The applications ol each 
panel can be further expanded by coupling additional panels in series 
for more voltage or in parallel for more current. The premium grade 
solar cells provide the current necessary for the operation of most por¬ 
table transistor radios, small battery powered cassette tape players 
and unlimited experimental solar projects. 

JE305.$39.95 


EPROM Erasing Lamp 

ami 

• Erases 2708, 2716, 1702A, 5203Q, 5204Q, etc. 

• Erases up to 4 chips within 20 minutes. 

• Maintains constant exposure distance of one inch. 

• Special conductive foam liner eliminates static build-up. 

• Built-in safety lock to prevent UV exposure. 

• Compact — only 7-5/8" x 2-7/8" x 2" 

• Complete with holding tray for 4 chips. 

UVS-11EL Replacement Bulb. S16.95 

UVS-11E.$79.95 



JS-5K 5K Linear Taper Pots.$5.25 

JS-100K 100K Linear Taper Pots.$4.95 

JVC-40 40K (2) Video Controller in case . . . $4.95 


ALLIGATOR CLIP TEST LEADS 



Meavy-duty leads, color coded. Insulated alligator clip on each end. 15' 
long. Two each black, red. blue, white and yellow. 

#ALCP (10 per pack).$2.95/pkg. 


JE215 Adjustable 
Ippr Dual Power Supply 

General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega¬ 
tive output voltages. A separate adjustment for each 
of the supplies providesthe user unlimited applications 
for 1C current voltage requirements. The supply can 
also be used as a general all-purpose variable power 
supply. FEATURES: 

• Adjustable regulated power supplies, 
pos. and neg. 1.2VDC tp 15VDC. 

• Power Output (each supply): 

5VDC @ 500mA, 10VDC®> 750mA, 
12VDC@ 500mA. and 
15VDC® 175mA. 

• Two, 3 terminal adj. 1C regulators 
with thermal overload protection. 

• Heatsink regulator cooling 

• LED "on" indicator 

• Printed Board Construction 

• 120VAC input 

• Size: 3-1/2"w x 5 1/16"L x 2”H 

JE215 Adj. Dual Power Supply Kit (as shown). . $24.95 



DPS226 

DP&22S 

OP823S 

INSI243 

Nssao 

DP62S1 

DP82S3 


(Picture not shown but similar in construction to above) 
JE200 Reg. Power Supply Kit (5VDC, 1 amp) . . $14.95 
JE205 Adapter Brd. (to JE200) ±5,±9 & ±12V. $12.95 
CJE210 Var. Pwr. Sply. Kit, 5-l5VDC,to1.5amp. $19.95 


MICROPROCESSOR COMPONENTS 


8080A/8080A SUPPORT DEVICES - 

CPU '•*» 

* Bit Input/Output IS 

Priority Interrupt Control S.9S 

Bi-Directional But Driver J-4» 

Clock Generator/Driver i# 

But Driver 

System Controller/But Driver 4.9S 

System Controller S.» 

I/O Expander (or <8 Series 9.9S 

Asynchronous Comm. Element 16.95 

Pros. Comm. I/O (USART) 6.95 

Prog. Interval Timer 6.95 

Pros. Peripheral I/O (PPI) 5.95 

DPS257 Pros. OMA Control 9.95 

DPS259 Prog. Interrupt Control 9.95 

DPS27S Prog. CRT Controller 39.95 

DP8Z79 Prog. Keyooard/Displey Interlace 9.95 

OP83C3 System Timing Element 6.95 

DPS304 6 Bit Bi-Directional Receiver 3.95 

OPS307 6 Bit Bi-Directional Receiver 3.95 

□ P630S t-BIt Bi-Directional Receiver 3.95 

DPS310 Octal Latched Peripheral Driver 5.25 

DP83U Octal Latched Peripheral Driver 5.25 

-6800/6800 SUPPORT DEVICES- 

0 MPU 7.95 

MC6S02CP MPU with Clock and RAM U.9S 

MC6S10API 128x8 Static RAM «•» 

MC6621 Peripheral Inter. Adapt (MC68201 7.49 

MC682S Priority Interrupt Controller 17.95 

1024x8-Bit ROM (MC68A304) 14.95 

Asynchronous Comm. AOaoter 6.95 

Synchronous Serial Data Adapter 6.95 

0-600PPS Digital MODEM 10.95 

24000PS Modulator 12.95 

Quad 3-State Bus. Trans. (MC8T26) 2.25 

MICROPROCESSOR CHIPS- 

280 (780C) CPU (MKJ680N) (2MHz) 11.95 

Z60A (7S0-I) CPU (MK38S0N-4) (4MHZ) 13.95 

CDP1602 CPU 19.95 

MPU 1*9* 

IDM2901 ADC CPU-4-Bit Slice (Com. Temp.Grade) 19.95 
MCS6S02 MPU W/Cloek (65K Bytes Memory) 11.95 

MPU-8-8lt (6MMz) 7.95 

CPU-Sgl. Chip 8-Bit (128oytes RAM) 9.95 

CPU <25* Bytes RAM) 24.95 

CPU-64 Bytes RAM 24.96 

CPU w/Baslc Micro Interpreter 29.95 

CPU 9.95 

TMS9900JL MPU—14-Bit 39.95 

SHIFT REGISTERS- 


MC6S50 

MC68S2 

MC6460 

MC6662 

MC6S80A 


INS8035N-6 
INS8039N-6 
INS8040N-6 
INS60 TON 
INSW73N 


MM503H 
MMS06H 
MM510H 
MM140CN 
7/7.45013 N 
MM5016H 
MM5034N 
MM5035N 


Dual 25-Bit Oynamic 
Dual 50-Bit Dynamic 
Dual 10* Bit Static 
Dual 64-Bit Accumulator 
254-Bit Dynamic 
1024-Blt Dynamic/Accumulator 
500/512*Bit Dynamic 
Octal 80-Blt 
Octal 60-Bit 


2504V(1404A) 1024-Blt Dynamic 
Hax 32-Bit Static 
Dual 132-8it Static 
512-Bit Oynamic 
1024-Blt Dynamic 
Dual 256-Bit static 
Oual 250-Bit Static 
Dual 240-Blt Stetlc 
Quad 60-Bit Static 
Flfo (Oual W) 


2516 N 
2522V 
2524V 
2S25V 
2527V 
2526V 
2529V 
2532N 

334IPC 


AF100-1CN 

AF121-1CJ Touch Tone Low Bend Filter 

AF122-1CJ Touch Tone High Band Filter 

LM308CH Super Gain Op Amp 

LM334Z Constant Current Souice 

LM335Z Temperature Transducer 

LF3S4N JFET Input Op Amo 

LF396N Semple A Hold Amplifiers 

LM399H Temp. Comp. Prec. Ref. (.Sppm/C 9 ) 

ADC0604LCN 6-Blt A/O Converter (1 LSB) 
DAC0606LCN 6-Bit D/A Converter (0.7S% Lin.) 


DATA ACQUISITION (CONTINUED) 

ADC0S09CCN 6-Bit A/D Converter (S-Ch. Multi.) 

AOC0617CCN 6-Blt A/D Converter (16-Ch. Multi.) 16.95 
OACIOOOLCN 10-Bit O/AConv. Micro. Comp. (0.06X) 13.95 

DAC100SLCN 10-Bit O/A Conv. Micro. Comp. (0.20*) 6.95 
DAC1020LCN 10-Blt D/A Converter (0.05* Lin.) 

DAC1022LCN 10-Blt O/A Converter (0.20* Lin.) 

DAC1222LCN 12-Bit D/A Converter (0.20* Lin.) 

CD40S1N 6-Channel Multiplexer 

-5-1013 30K BAUO UART 

RAM'! 


1101 254x1 Stetlc 1.49 


1 Static 

1024x1 Dynamic 

2101 (6101) 256x4 Static 

2102 1024x1 Static 

21L02 1024x1 Static 

2111 (6111) 256x4 Static 

2112 254 x4 Static MOS 

2114 1024 x4 Static 450ns 

21ML 1024X4 Static 4S0ns Low Power 

2114-2 1024x4 Static 200ns 

2U4L-2 1024x4 Static 200ns Low Power 

74S200 256x1 Static 

4U4N-4 (UPD416) 16K Dynamic 250ns (MM6290N-4) 

4164N-3 64K Oynamic 200ns 

MM2147J 4096x1 Fast 70ns 

5101 256X4 Static 

1024x1 Oynamic Fully Decoded 
2Kxl Dynamic 
4096x1 Dynamic 
MM5290N-2 (4114) 16K Dynamic 150os-fUPD416C 3) 
MM5298J-3A 6K Dyn. 200ns (lower W of MM5290J) 
HM6116-4 16K (2KxS) Static 200ns 

82S2S 64 Bit RAM (16x40C) 

UP04I4/MK4027 4K Oynamic 16-Pin 
TMS4044-4SNL 4K Static 
TMS4045 1024x4 Static 

-PROMS/EPROMS- 

1702A 2K UV EraseDie PROM 


MM5261 

MM6262 

MM5200/2M7 


6K EPROM 

TMS2716 15K EPROM (-6V, *5V. *12V) 

271*lntel(25161TI 16K EPROM (Single +5V) 

2732lntel Tl 32K EPROM 

6K EPROM (4S0ns) (Single «5V) 

64K EPROM (Hitachi HN462764) 

2046 PROM 

32x6 PROM (Open collector) 

4096 Bipolar PROM 
32x6 Tri-state Bipolar PROM 
6K PROM 

— Over 30 More PROMS Listed m Our Catalog — 

-ROM'S- 

2513(2140) cnaracter Generator (Upper Case) 

2513(3021) Charactar Ganerator (Lowar Casa) 

-NMOS READ ONLY MEMORIES — 

MCM46710P 126x9x7 ASCII Shiftad w/Greak 

MCM46740P 126x9x7 Matti Symbol L Pictures 

MCM46750P 126x9x7 Alpha. Control Cher. Gen. 13.50 


2764Q 

5203 

62S23(74S168) 

62S115 

62S123(74S266) 


-MICROPROCESSOR MANUALS- 

User Manual 
User Manuel 

SPECIAL FUNCTION - 


DS002SCN Dual MOS Clock Drlvar (SMZ) 

OS0026CN Oual MOS Clock Drlvar (5MZ) 

INS1771N-1 Floppy Disc Controller 24.98 

INS2651N Communication Chip 19.95 

MM58167N Microprocessor Real Time Clock 

MM58174N Microprocessor Compatible Clock 11.95 

COP402N Microcontroller with 64-Dlglt RAM 8.95 

ana Direct LED Drive 

COP402MN Microcontroller with 64-Olgit RAM 

t Direct LED Drive w/N Buss Int. 
COP470N 32-S«g.VAC Fluor. Driver (20-pln pkg.) 3.25 

-TELEPHONE/KEYBOARD CHIPS — 

Av-S-9100 Push Button Telephone Dialer 14.95 

AV-S-9200 Repertory Dialer 

AY-5 9500 CMOS Clock Generator 

AV-5-2376 Keyboard Encoder (66 keys) 

h 00165-5 Keyboard Encoder 06 keys) 

74C922 Keyboard Encooar (14 keys) 

74C923 Keyboard Encoder (20 keys) 

MMS3190N Push Button Pulse Dialer 

MMS7499N_96/144-Key Serial Keyboard Encoder 



2400-2 2 12 

2400-3 3 123 

2400-4 4 1234 

240O-ABCD 4 ABCO 

2400-5C 6 C 54321 


_ EECO Rocker DIP Switch — “Mini-DipiM” 2400 Series 

the MUST UNIQUE DIP SWITCH AVAILABLE! 

MINI-DIP >s designed to retrofit all major brands of Dip switches. Unique features include locking 
rod design to prevent accidental actuation and gold self-wiping contact One piece housing and 
press-tit terminals prevent contamination 2-10 station Form 'A' and 1-5 station Form "C." 

• Terminals on 100 x 300 ( 2.54 x 7.62) centers • PCB or dip socket mountable • Positivi 
cleaning/wiping action with gold contact • Total seal and bottom seal 
locket Price Part No. Pea. Contigaration Socket Price 


8 pin 


.79 - 10/ 6 95 
89 - 10/ 7 95 
99 - 10/ 8 95 
99 - 10/ 8.95 
I 09 - 10/ 9.95 


2400-6 6 123456 14 pin 1.09 - 10/ 9 95 
2400-7 7 1234567 14 pin 1.19 - 10/10.95 
2400-8 8 12345678 16 pin 1.29 - 10/11.95 
2400-9 9 123456789 18 pin 139-10/12.95 
2400-10 10 0123456789 20 pm 1 49 - 10/13.95 



> rlfi\ 


JE608 PROGRAMMER 

2704/2708 EPROM PROGRAMMER 

GENERAL APPLICATIONS: 

• To program EPROMS 2704 and 2708. 

• Developmental system lor microcomputer circuits 

• To read th« contents ol a pre-programmed EPROM 

• To compare EPROM(s) for content differences 

• To emulate a programmed EPROM 

• To store program in RAMS for alterations 

• Throe (operate Display Registers: 6 LED's lor Hex 
Key entries, 10 LED’s <2*-2*I lor Address Register and 8 
LED’s lor Oats Memory Register. The Data Memory 

Register ditplays the content ot the RAMs from the EP__ 

means of s ribbon csble from the programmer panel teat socket to the EPROM socket on the microprocessor 
board. Rapid checking verification ol programmed data changes. User may move data from a matter lo RAM's 
or write Into RAM s with keyboard entries. Allows manual stepping manipulation (up and down) at any address 
location. Stand-alone EPROM Programmer consisting of: A 19-key Hexadecimal Keyboard assembly. Program¬ 
mer Board assembly with 4 power supplies end a LED/Tsst Socket Panel Board essembly. The Test Socket Is 
zero force Insertion typo. Power requirements: 115VAC, 60Hz, 6W. Compact desk top enclosure: Color- 
coordinated designer's case with light tan panels and molded end pieces In mocha brown. Size: 3'/«'*H x 11"W 
x 8>VD. Weight: 5 Ibe. 

The JE608 EPROM Programmer is a completely self-contained unit which is independent of computer control and requires no 
additional systems for its operations. The EPROM can be programmed from the Hexadecimal Keyboard or from a pre¬ 
programmed EPROM. The JE608 Programmer can emulate a programmed EPROM by the use of its internal RAM circuits. 
This will sllow the user tc test or pretest a program for a system, prior to programming a chip. Any changes in the program can 
be entered directly into the memory circuits with the Hexadecimal Keyboard so that rewriting the entire program wiM not be 
necessary. The JE608 Programmer contains a Programmer/Board w/25 IC's & includes power supplies of: -6V, 

• 5V, ♦ 12V and + 26V The Hexadecimal Keyboard and LEO/Test Socket Panel board are seoarate assemblies within the 

JE608K Kit.$399.95 

JE608A Assembled and Tested.$499.95 


JE608-16K ADAPTER BOARD 

GENERAL DESCRIPTION: F0R 2716/2758 EPROMS 

The JE60B-16K Adapter Board allows the JE608 Programmer to bs modified for the additional programming of the 2716 and 
2758 EPROMS. The adapter provides for adding an address switch for the 2 1 ' bit and also for selecting the proper power end 
timing pulaea to be applied to the EPROM. Programming and emulating the 2716 (16KI EPROM is dons separately to each 
half (1024x8) of the EPROM because of the existing 8K RAM capacity in tha JE608 Programmer. 

JE608-16K Adapter Board Kit.$29.95 

JE608-Upgrade (Send assembled JE608 to factory for adapter installation.$99.95 

of the JE608-16K Adapter Board Kit) 

JE608A-16K Mod. Assembled JE608 w/Adapter UE608-16K) Installed . S599.95 


$10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tax 
Postage-Add 5% plus $1.50 Insurance 


Spec Sheets - 25* 

Send 88* Postage for your 
FREE 1982 JAMECO CATALOG 
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ELECTRONICS 


PHONE 
ORDERS 
WELCOME 
(415) 592-8097 


MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 
2/82 PRICES SUBJECT TO CHANGE 


BOOKS 

National Semiconductor - Intersil - Intel 

30001 National CMOS Data Book .66.96 

(640 pages) 74C. CD4000. and A/D Converters 

30002 National Interface Data Book 66 96 

(704 pages) DP. DS8000. DS3600. DS75000. etc. 

30003 National Linear Data Book.*8.96 

(1376 pages) LM. LF, ADC. DAC, LH Series 

30004 National Series 00 - Board Level Computer (224 pages) 64.96 

30006 National TTL Logic Data Book.48 96 

(624 pages) 7400,LS,L.H.S. and DM8000 Series 


30006 Buy above (3) 30001.3.6 as a set 


. »19.96/lot 


Data Book (1074 pages) *6.96 

010400 Intel Component Data Catalog.$10.00 

Full daja sheets for Intel's products ind. memory devices, 
microproc.. peripherals & indust./mil. products (1328 pages) 

206610 Intel Peripheral Design Handbook.$7.50 

FuH data sheets, appl. notes for Intel peripheral device 
components (644 pages) 


AC and DC Wall Transformers 



117V/60HZ 

117V/60HZ 

117V/60HZ 

117V/60HZ 

120V160HZ 

117V/60HZ 

120V/60HZ 


With Universal Plug and 
9V Battery Snap 

Selective voltages: 6.9.12VDC. 
Polarity selection ( + /-j. six-foot 
line from adapter to plugs — six- 
inch line from adapter to battery 
snap. 120V/60HZ. 300mA. 

Output 


12VAC 250mA 

12VAC 500mA 
12VAC 1 amp 
9VAC 1.7 amp 
6,9.12VDC 300mA 
9VDC 200mA 
9VDC 500mA 


$3.95 

$4.96 

$5.95 

$3.95 

$9.95 

$325 

$3.95 


CONNECTORS 


DB25P 

D-Subminiature Plug. 

. $2.95 

DB25S 

D-Subminiature Socket .... 

. $3.50 

D20418-2 

Screw Lock Hdwr.(2) DB25S/P 

2/S.99 

DB51226 

Cover for DB25P/S. 

. $1.75 

22/44SE 

P.C. Edge (22/44 Pin). 

. $2.95 

UG88/U 

BNC Plug. 

. $1.79 

UG89/U 

BNC Jack. 

. $3.79 

UG175/U 

UHF Adapter. 

. $ .49 

S0239 

UHF Panel Recp. 

. $1.29 

PL258 

UHF Adapter. 

. $1.60 

PL259 

UHF Plug. 

. $1.60 

UG260/U 

BNC Plug. 

. $1.79 

UG1094/U 

BNC Bulkhead Recp. 

. $1.29 


TRS-80 

16K Conversion Kit 

Expand your 4K TRS-80 System to 16K. 

Kit comes complete with: 

★ 8 ea. MM5290 (UPD416/4116) 16K Dyn. Rams (*NS) 

* Documentation for Conversion 

TRS-16K2 *150NS.$29.95 

TRS-16K3 *200NS.$24.95 

TRS-16K4 *250NS.$19.95 


JE610 ASCII 
Encoded Keyboard Kit 



The JE610 ASCII Keyboard Kit can be interfaced into 
most any computer system. The kit comes complete 
with an industrial grade keyboard switch assembly 
(62-keys), IC's, sockets, connector, electronic compo¬ 
nents and a double-sided printed wiring board. The 
keyboard assembly requires +5V @ 150mA and —12V 
@10 mA for operation. Features: 60 keys generate the 
126 characters, upper and lower case ASCII set. Fully 
buffered. Two user-define keys provided for custom 
applications. Caps lock for upper-case-only alpha charac¬ 
ters. Utilizes a 2376 (40 pin) encoder read-only memory 
chip. Outputs directly compatible with TTL/DTL or 
MOS logic arrays. Easy interfacing with a 16 pin dip or 
18-pin edge connector. Size: 3V4"H x 14V4"W x BY*"D 

JE610/DTE-AK ,'s A p',cTy a .”aTao”) ... si 24.95 


ircm I/:* 62-Key Keyboard, PC Board, x. -jq qc 

JcDIUIxlI & Components (no case).»> /U.UO 

K62 62-Key Keyboard (Keyboard only) ... $ 34.95 
DTE-AK (case only - 3Vk ,, Hxll' , wx8V.”D)$ 49.95 


JE212 — Negative 12VDC Adapter Board Kit 
for JE610 ASCII KEYBOARD KIT 

Provides-12VDC from incoming 5VDC . .$9.95 


JE600 
Hexadecimal Encoder Kit 





FULL 8 BIT 
LATCHED OUTPUT 
19 KEY KEYBOARD 


The JE600 Encoder Keyboard Kit provides two separate 
hexadecimal digits produced from sequential key entries 
to allow direct programming for 8-bit microprocessor 
or 8 bit memory circuits. Three additional keys are pro¬ 
vided for user operations with one having a bistable 
output available. The outputs are latched and monitored 
with 9 LED readouts. Also included Isa key entry strobe. 
Features: Full 8 bit latched output for microprocessor 
use. Three user-define keys with one being bistable 
operation. Oebounce circuit provided for all 19 keys. 
9 LED readouts to verify entries. Easy interfacing with 
Standard 16-pin 1C connector. Only +5VDC required 
for operation. Size. 3K"H x 8>4”W « 814" D 

JE600/DTE-HK as pictured above) - - • • $99.95 


iccnn i/:* 19-Key Hexadec. Keyboard, CKQ Qt - 
JE600 Kit PC Board & Cmpnts. (no case). 5>b9.9b 

K19 19-Key Keyboard (Keyboard only) . . . . $14.95 
DTE-HK (case only -3*»”Hx8V<. ,, Wx8*t”D) $44.95, 


^See List of Advertisers on page 162 
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WE WILL NOT BE UNDERSOLD 


CP/M* Software Software/Manual only 
Computer Pathways 


Pearl (level 1) 

Pearl (level 2) 

Pearl (level 3) 

Digital Research 

PL/l-80 

BT-80 

Mac 

Sid 

Z-Sid 

Tex 

DeSpool 

Micropro 

WordStar 

Customization Notes 

Mail-Merge 

WordStar/Mail-Merge 

DataStar 

WordMaster 

SuperSort I 

Spell Star 

Microsoft 

Basic-80 

Basic Compiler 

Fortran-80 

Cobol-80 

M-Sort 

Macro-80 

Edit-80 

MuSimp/MuMath 
MuLisp-80 
Organic Software 
Milestone 
Supersoft 
Diagnostic I 
Diagnostic II 
Disk Doctor 
Forth (8080 or Z80) 

Fortran 

Fortran w/Ratfor 

Other 

Unicorn 

Mince 

Scribble 

Both 

Data Base 

FMS-80 
dBASE II 
Access/80 
Pascal 
Pascal/MT+ 

Pascal/M 

Miscellaneous 

SpellGuard 

The Last One 

SuperCalc 

CBASIC-2 

MicroStat 

StatPak 

Micro B + 

Apple Software (Business) 
Micropro 

Wordstar 
MailMerge 
Wordstar/MailMerge 
SuperSort I 
Spellstar 

Personal Software 

Visicalc 3.3 
CCA Data Mgr 
Desktop/Plan II 
Visiterm 
Visidex 
Visiplot 


$ 99/$25 
$299/$40 
$549/$50 

$459/$35 
$179/$30 
$ 85/315 
$ 65/315 
$ 90/$15 
$ 90/315 
$ 50/310 



3319/360 
3 89/3na 
3109/325 
3419/385 
3249/360 
3119/340 
3199/340 
3175/340 

3289/3na 
3329/3na 
3349/3na 
$574/$na 
3124/3na 
3144/3na 
3 84/3na 
3224/3na 
3174/3na 

3269/330 

3 49/320 
3 84/320 
3 84/320 
3149/330 
3219/330 
3289/335 
less 10% 

3149/325 

3149/325 

3249/350 

3649/345 

3595/350 

3699/350 

3429/330 

3189/320 

3299/325 
3549/3na 
3269/350 
3 98/320 
3224/325 
3449/340 
3229/320 


3269 
3 99 
3349 
3159 
3129 

3159 
3 84 
3159 
3129 
3159 
3149 


Personal Software (cont.) 

Visitrend/Visiplot 

Zork 

Miscellaneous 

Micro Courier 
Super-Text II 
ASCII Express 

Apple Software (Entertainment) 

Wizard & Princess 
Mystery House 
Flight Simulator 
Raster Blaster 


3 229 
3 34 

3219 
3127 
3 59 


mmmmm 



Space Eggs 

Sargon II _ 

ABM $ 

Micropainter 3 

Apple Panic 3 

Pool 1.5 3 

Apple Accessories 
Z-80 Softcard 
Keyboard Enhancer 
Apple Joystick 
Sup-r Mod 

CPS Multifunction Card 
Videx Board 
16K Card 
Sup-r Fan 
ALF9 Voice Board 
CCS Cards 

CCS Parallel Model 7720 
CCS Serial Model 7710D 
CCS Centronics Model 7728 
Disk Drives ForTRS-80* Model 1 
umm ^ CCI-100 5'A ", 40 Track 

Add-ons for Zenith Z-89 

■ CCI-189 5Vi", 40 Track 

■ Z-87 Dual 5Vi" system 
Drives for Z-90 

■ External card edge and power supply 
included. 90 day warranty/one year on 
power supply. 

Corvus 5M 
Corvus 10M 
Corvus Mirror 

Shugart 8" 801R Raw Drive 
TAN DON 5 Vi" Raw Drive 
Power Supplies 
Diskettes —Box of 10 
Maxell 5Vi" 

Maxell 8" 

BASF/Verbatim 5Vi" 

BASF/Verbatim 8" 

Plastic File Box— Holds 50 5V4'dskts. 3 19 

Plastic Library Case 5V4" 3 3 

Plastic Library Case 8" 3 4 

Head Cleaning Diskette 3 25 

Floppy Saver 310.95 

Floppy Saver Rings 3 6.95 

16K RAM Kits 

One Kit 3 19 

Two Kits 3 37 

200ns forTRS-80*, Apple II, 

(specify): Jumpers 3 2.50 

Computer Systems 

Altos ACS8000 Series 3 Call 

Atari 400 3 359 

Atari 800 3 789 

Call for other Atari products 
Zenith Z89, 48K 3 2149 

Zenith Z90, 64K 3 Call 

Call for other Zenith products 

For fast delivery, send certified checks, money orders or 
call to arrange direct bank wire transfers. Personal or 
company checks require one to three weeks to clear. All 
prices are mall order only and are subject to change 
without notice. Call for shipping charges. 


Terminals 

Adds Viewpoint 
Zenith Z-19 
Televideo 910 
Televideo 920C 
Televideo 950 
S-100 California Computer Systems 
Mainframe 
Z80 CPU 
64K RAM 
Floppy Disc Cntrl 
Integrated Sys. w/int. cables, tstd. 
2P + 2S I/O 
4 Port Serial I/O 
4 Port Parallel I/O 
Casio Calculators 
Pocket Comp. FX702 
Desk Printr/Calc. FR100 


3 349 
3 239 
3 569 
3 339 
31975 
3 269 
3 249 
3 179 


3 299 
3 110 
3 49 
3 25 
3199 
3 249 
3159 
3 39 
3149 
SCall 
3Call 
3Call 
3Call 

3 299 

3 389 
3 995 
3 Call 


3 3089 
3 4489 
3 699 

3 399 
3 Call 
3 Call 


Scientific Calc. 
Game Watch 
Game Watch 
Calendar Watch 

Printers 


3199.00 
3 79.95 
3 49.95 
3 49.95 

69.95 

59.95 



3 40 

3 45 

326.95 
3 36 


FX8100 
CA90 Plastic 
CA901 Steel 
AX210 

NEC Spinwriter 
7710 R.O. Ser 52395 

7710 Ser w/tr. 52595 

7720 KSR w/tr. $2795 

7730 R.O. Par $2395 

7730 R.O. Par w/tr.$2595 
NEW 3500 Series $ Call 

Epson MX-70 $ Call 

Epson MX-80 $ Call 

Epson MX-80FT $ Call 

Epson MX-100 $ Call 

PaperTiger 445 Gr. & 2K $ Call 

PaperTiger 460 Gr. & 2K $ Call 

PaperTiger 560 Gr. $ Call 

IDS Prism 80 $ Call 

IDS Prism 132 $ Call 

PaperTiger Access. $ Call 

Anadex DP-8000 $ 849 

Anadex DP-9500/01 $1389 

Okidata Microline 80 Fric. & pin feed 
Okidata Microline 82A Fric. & pin feed 
Okidata Microline 83A 120 cps 
Okidata 84 200 cps 
Centronics 739 

C.ltoh Starwriter I 25 cps, par. 

C.ltoh Starwriter I 25 cps, ser. 

C.ltoh Starwriter II 45 cps, par. 

C. ltoh Starwriter II 45 cps, ser. 

Axiom GP-80M 
Data South 180 cps 
Olivetti DY 211 Daisy Wheel 
Monitors 

' B&W 

' Green Screen 
' Color 
B&W 

Green Screen 
B&W 
Color 
Color 

Green Screen 

Telecommunications 

Prentice Star Modem 1-yr. guar. $ 125 
Univ. Data System UDS103LP $ 149 

Univ. Data System UDS103JP $ 215 

Novation Cat $ 139 

Novation D-Cat $ 149 

Novation Auto-Cat $ 199 

Novation Apple Cat II $ 339 

D. C. Hayes Smart. Modem $ 249 

D.C. Hayes Micro-Modem II $ 295 

CCI Telnet Com. Package $ 135 


Leedex 12 
Leedex 12 
Leedex 13 
Sanyo 9 
Sanyo 12 
Sanyo 12 
Sanyo 13 
Zenith 13 
Zenith 12 


Call 
Call 
Call 
Call 
739 
$1525 
$1620 
$1950 
$2075 
$ 319 
$ Call 
$ Call 

$ 129 
$ 139 
$ 329 
$ 149 
$ 238 
$ 219 
$ 399 
$ 349 
$ 129 


dealer (national/international) inouiries invited Send for FREE Catalogue 


The CPU SHOP. 


TO ORDER CALL TOLL FREE 1-800-343-6522 

TWX: 710-346-1796 Massachusetts Residents call 617/242-3361 


420-423 Rutherford Ave., Dept. K02M 
Charlestown, Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) 

n ‘ ^ \* 
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Technical Information call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/^Digital Research 



VISA 














CALL TOLL FREE 

1 - 800 - 228-4097 



Commodore Computers 


CALL FOR LOWEST PRICES 


Apple Computers 

Call For Lowest Prices On Apple 


EPSON Printers 
CALL FOR PRICE 


Commodore Computers 
Call Toll Free For Price 


DC Hayes Micromodem II 
CALL FOR PRICES 


831 ATARI ®<SA 


NEC Monitors 


9 NEC Monitor. 

12 NEC Monitor. 

12 Green Screen . 

13 NEC Color Monitor With Tuner 

19 NEC Color Monitor . 


Atari Computers * Our Atari Prices Can't Be Beat! 


PRICES SUBJECT TO CHANGE AND AVAILABILITY » »■». „ „ A 

•••••••••••••• y©yp 


WE TRADE mm WE EXPORT 



iliCrtOINIlief 

1840 “O” Street Lincoln, Nebraska 68508 
In Nebraska Call (402) 476-7331 



^See List of Advertisers on page 162 
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CORVUS DISKS 

Winchester Disk in 5,10, and 20 
megabyte. 

APPLE INTERFACE-With disc 
operating system. 

CONSTELLATION DISK NET¬ 
WORK—Up to 64 computers 
connect to a 5, 10, or 20 mega¬ 
byte Winchester. 

OMNINET— Unlimited number of 
computers and peripherals con¬ 
nected by a two wire twisted 
pair. 

MIRROR—Video backup inter¬ 
face system. 

MODEMS 

NOVATION CAT 
NOVATION D-CAT 
HAYES SMARTMODEM 


MONITORS 

SANYO MONITORS 

9" Sanyo w/green screen 
12" Sanyo B/W 
12" Sanyo w/green screen 
13" Sanyo Color 

NEC COLOR MONITOR/ 
RECEIVER— Composite video, 
VCR/VTR video loop in/out and 
television reception. 


PRINTERS 

NEC SPINWRITERS— We have 
all models RQ thru KSR. 

NEC 3500 Spinwriters-33 v* 

cps, hardware word processing 
package, bi-directional 370,000 
character ribbon and much more. 
NEC 7700 Spinwriter— 55 
CPS, printer; pitch is 10,12, and 
also new 15 and proportional 
spacing. Twin sheet feeder and - < 
word processing package. 

INTEGRAL DATA- 
IDS PRISM PRINTER— Afford¬ 
able COLOR copy. True four color 
technology. Ship from stock! 

IDS 560 Matrix Printer— 

14V2 paper, 132 col. graphics. 

IDS 445— Available with or with¬ 
out graphics. 

IDS 460 

CENTRONICS 739-The latest 
innovations from the industry 
leader and quiet too! 

SOFTWARE 

PERSONAL SOFTWARE 

Visi-Pack— Includes Visi-Calc, 
Visiplot/Visitend, Visible. 

Visicalc— For HP, APPLE, 
COMMODORE and ATARI. 

Compumart has sold thou¬ 
sands of Commodores—we 
were their first dealer! 


Serious Apple Software— Dow 

Jones, Apple Fortran, Apple 
Plot, Apple Writer, Apple Pilot, 
Dala-Plot, Datamover/Telepong, 
Apple Post Mailing System, DOS 
Tool Kit Utilities, DB Master 
Data Base Manager, and much 
more. 

Apple PASCAL 

Games— Zork I, Zork II, Apple 
Adventure, Microchess 2.0, 
Flight Simulator, Apple Bowl, 
Stellar Invaders, Gammon 
Gambler, Star-Raiders, ABM, 
Pool 1.5, call for more. 

Word Processing— Magic Wand, 
Easy Writer, Apple Writer, Word¬ 
star, Word Pro 4, Wordcraft, 
Super Text II. 

VIDEO 

CONTROLLERS 

VIDEX-VIDEO TERM 
M S R SUPER TERMINAL 

MATROX— Complete product 
family including up to 24 x 80 
character video display 
controllers. 

MICRO TECHNOLOGY UN¬ 
LIMITED GRAPHICS BOARD- 

For Commodore 16 and 32K 
Pets, 320 x 200 dot resolution 
and 64 shapes or characters. 

S175 SPECIAL 


Compumart is one of Apples 
largest dealers! 


ACCESSORIES 

MOTOROLA 4116-2—MEM¬ 
ORY— 200 nano-second chips. 

GILTRONIX RS-232 SWITCH- 

Up to 3 peripherals to one com¬ 
puter or vice versa. We have all 
other models. 


MOUNTAIN COMPUTER 

Total product family in stock! 

CPS Multifunction Board—clock, 
calendar, serial and parallel inter¬ 
face on one card/Super Talker/ 
The Music System/ ROM plus 
board with Keyboard filter/ ROM 
Writer/ Clock Calendar/ A to D 
and D to A Converter Clock/, and 
more. 


CALCULATORS 

HP-41C AND HP-41CV CAL¬ 
CULATORS— And we have all 
the accessories! 

Memory Modules 
Magnetic Card Reader 
Printer— Upper and lower case, 
high resolution plotting. 
Applications Pacs 


DISKETTES 

DYSAN DISKETTES- 5 VV', 8", 
soft or hard sector, single or 
double density. 


MEMOREX DISKETTES— All 

types including some with hub 
ring for Apple Drives. 

















M 
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WRITE: YOUR CHOICE OF 
FREE CATALOGS WITH 
LETTERHEAD OR 
BUSINESS CARD 

MICRO DEC LSI/11 
CATALOG CATALOG 

The most Includes corn- 
complete cat- patibles from 
alog of micro Control Data, 
computers, C-ITOH and 
peripherals others. 


nSi HEWLETT 
mL'HM PACKARD 

Authorised Dealer 
Accept No Less 



Rockwell International 
Authorized Dealer 
Accept No Less 


Authorized Dealer 
Accept No Less 


■ 10 Day Free Return—No Questions Asked 

■ Largest Product Line In Industry 

■ Immediate Shipment From $ Multimillion Stock 

■ Expert Service 

■ Technically Knowledgable Sales Staff 

■ Serving Industry And Education Since 1971 

NO ONE ELSE HAS IT ALL- 

Call Our Experts For Immediate Configuration Service 



COMPUMART GIVES YOU 
A CHOICE AMONG THE 
LEADING PRODUCTS! 


and 

accessories. 


COMPUMART >%i 

65 Bent Street, Dept. 122 
PO Box 568, Cambridge, MAQ2139 

TELEX: 921401 COMPUMART CAM 

800 - 343-5504 

In Mass call 617-491-2700 

if you prefer, call our Ann Arbor Michigan store 

(313) 994-6344 


Systems 


IMPORTANT ORDERING INFORMATION 

PHONES: open EST Mon -Thurs 8:30-7:00. Fri 8 30-8 00. Sat. 
11:00-4:00; 

PURCHASE ORDERS: Accepted from Dun and Bradstreet rated 
companies—shipment contingent upon receipt of signed purchase 
order. 


SALE PRICES: Valid for month of magazine date only—all prices 
subject to change without notice ANN ARBOR RETAIL STORE 
HOURS: Tues.-Fri., 11:00-7:00. Sat. 10:00-5:00. closed 
Mondays. 
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FULL LINE ALL PARTS & COMPUTER PRODUCTS 


P.O. Box 4430S 
Santa Clara, CA 95054 
■Will calls: 2322 Walsh Ave. 
(408) 988-1640 

Same day shipment. First line parts only. Factory tested. Guaranteed 
money back. Quality IC's and other components at factory prices. 

INTEGRATED CIRCUITS Phone orders only (800) 538-8196 


7400TTL 

■40ON 

7402N 

7404N 

7409N 

741 ON 

7414N 

7420N 

7430N 

7442N 

7445N 

7447N 

7448N 

7474N 

7475N 

7485N 

7489N 

7490N 

7495N 

74100N 

74107N 

74123N 

74125N 

7414SN 

741 SON 

741S1N 

741S4N 

74157N 

74161N 

74152N 

74163N 

74174N 

74175N 

74190N 

74192N 

74193N 

74221N 

74298N 

74365N 

74366N 

74367N 


S 75 


LM317T 
LM317K 

LM318 i 43 
LM320K-5 1 35 

LM320K-12 1 35 
IM320K-15 1 35 
LM320T-5 95 

LM320T-8 95 

LM320M2 95 

LM320T 15 95 

LM323K 5 4 95 

LM324N 99 

LM339N 99 

LM340K-5 1 35 

LM340K 8 i 35 
LM340K t2 i 35 
LM340K-15 1 35 
LM340K 24 1 35 
LM340T-5 85 

LM340T-8 85 

LM340M2 
LM340T 15 
IM340T 18 
LM340I-24 
LM350 

LM377 


550 


65 


741SOOTU 

741SOON 25 
741S02N 25 
741S04N 25 
741S05N 25 
74LS08N 35 
74LS10N 25 
74LS13N 45 
74LS14N 99 
741.S20N 25 
74LS22N 25 
741S28N 35 
74LS30N 25 
741S33N 55 
74LS38N 35 
74LS74N 45 
741S75N 50 
74LS90N 60 
74LS93N 65 
74LS95N 85 
74LS107N 40 
741S112N 45 
741S113N 45 
741S132N 75 
741S136N 49 
74LS1S1N 75 
741S155N 79 
741S157N 75 
741S162N 95 
74LS163N 95 
74LS174N 95 
74LS190N 1 00 
741S221N 1 19 
74LS256N 69 
74LS367N 69 

LINEAR 

CA3045 90 
CA3046 1 10 
CA3081 1 80 
CA30B2 1 90 
CA3089 3 40 
LM301AN AH 34 
LM305H 87 
LM307N 35 
LM308N 98 
IM309K I 25 
LM311HN 64 


_ 100 

IM381 1 60 

LM382 1 60 

LM709H 59 

LM723H N 49 

LM733N 85 

LM741CH 35 

LM741N 35 

LM747H N 75 

LM748N 50 

LV1303N 1 75 

LM1304 1 10 

LM1305 1 27 

LM1307 1 10 

LM1310 2 75 

LM1458 55 

LM1812 8 25 

LM1889 2 49 

LM2111 175 

LM2902 2 25 

LM3900N 59 

LM3905 1 25 

LM3909N 95 

MCI 458V 55 

NE550N 1 30 

NE555V 39 

NE556A 85 

NE565A 1 00 

NE566V 1 50 

NE567V 1 00 

NE5708 4 75 

78105 60 

78108 60 

78M05 85 

75108 1 49 

75491CN 50 

75492CN 55 

75494CN 89 

A to 0 CONVERTER 


870OCJ 

8701CN 

B750CJ 

LD130 


9400CJVF 7 40 

ICL7103 9 50 

ICL7107 14 25 

CMOS 

C04000 25 

C04001 35 

C04002 35 

C04006 95 

C04007 
CD4008 
C04009 
CD4010 
C04011 
CO4012 
CD4013 
CD4014 
C0401S 
CD4016 


C04017 

C04018 
C040’9 
C04020 
C04021 
C04022 
CD4023 
C04024 
C04O2S 
C04026 
C04027 
C04028 
CD4029 
MON 

CD4035 
C04040 
C04042 
C04043 
C04044 
CD4046 
C0404S 
C0405C 
C04051 
C04060 
CO4066 
CD4068 
CD4069 
LD4070 
CO4071 
C04072 
CD4073 
C04075 
CD4076 
C04078 
CD4081 
CMOS 
C04116 
CD4490 
CD4507 
CD4508 
CD4S10 
CD4511 
CD4515 
C04516 
C04518 
CU4520 
CD4527 
CD4528 
CD4553 
CD 4566 
CD4583 
C04585 
CD40192 
74COO 

74C04 

74C10 

74C14 

74C20 

74C30 

74C48 

74C74 

74C76 

74C90 

74C93 

74C154 

74C160 

74C175 

74C192 

74C221 

74C905 

74C906 

74C914 

74C922 

74C923 

740925 

74C926 

74C927 

INTERFACE 

8095 

SOM 

8097 

8096 
8T09 
8T10 
8T13 
8120 

8123 

8124 
8T25 


95 8198 
95 
1 10 

MOS MEMORY RAM 

75 2101-1 1 95 

23 2102 1 85 

1 65 2102AL-4 1 45 

65 2I02AN 21 l 65 
80 2104A-4 4 95 

95 21078-4 3 75 

45 2111 1 2 99 

85 2112 2 2 99 

95 2114 2 24 

75 2114L 300m 7 50 
85 71141 450rv, 2 37 
85 4116 200ns, 2 50 

95 8 4116 200ns 15 40 
45 MM5280 3 OO 

55 MM5320 9 95 

95 M MS330 5 94 

142 P51011 8 95 

71 4200A 11 50 

39 936B 3 50 

15 4100 10 00 

35 416 2 50 

30 

30 CLOCKS 

35 MM5311 4 95 

30 MM5312 3 90 

95 MM5314 3 90 

30 MM5369 1 95 

30 MM5841 14 45 

30 MM586S 95 

47 CT7010 8 95 

5 50 C17015 8 95 

99 MM5375AA N 3 90 

1 95 MM5375AG N 4 90 

95 7205 16 50 

94 7207 7 50 

2 25 7208 15 95 

1 10 7209 4 95 

1 ol J 

1 Is 6502A 

3 50 6504 

2 45 6522 

2 35 6530 

95 653? 

3 00 6551 
35 6800 
35 680? 

35 6820 
75 6650 
35 8080A 
35 8085A 

,95 MO* 

85 2808 
80 280 P10 
1 25 280* PiO 
1 25 280 C1C 
3 25 280AC1C 
1 69 280 GAR] 

1 1$ 780* DARI 18 75 
1 65 280 CMA 17 50 
1 90 280A DMA 27 50 

6 00 28C SiO 0 23 95 

75 280AS10 0 28 95 

1 95 280 SIO 1 15 00 

5 00 280AS10 1 23 90 

5 50 280 SIO 2 23 95 

6 75 280AS10? 28 95 
6 95 2806 C1C *’ ** 
6 95 2806 PIO 

8212 


UARIRFO 

AYS '013 
AYS 1014 


6 95 


19 75 


PROM 

1702A 
253? 

2708 
2716H 

2716 51 . 

8 ?7'6 5VWt 39 00 


2732 
2758 

8741A 

8748 

8748-8 

87S5A 

N82S23 

N623123 

N82S126 

N82S129 

N82SI31 

N82S136 

N82S137 

8223 

CONNECTORS 

30 pm edge 
44 pm edge 
86 pm edge 
100 pm edge 
100 pm edge w i 

1C SOCKET 
Solder Tin Low 


16 50 
7 49 
39 95 
W M 
56 M 


DE9S 1 95 

0AI5P 2 10 

0A15S 3 10 

Complete Set 9 50 

Stopwatch Kit 26 95 

Aulo Clock Kil 17 95 

Oigltal Clock Kil 19 75 

RESISTORS v.watl 5% 

10 pe> type 03 

25 per type 025 

100 pn type 015 


DIP SWITCHES 

4 position 

5 position 

6 position 

7 position 

8 position 


95 

KEYBOAROS 

56 key ASCi I keyboard kit 
Fully assembled 
Enclosure Plastic 
i Metal Enclosure 

i LEDS 
Red 1018 

, Green Yellow T018 
Jumbo Red 
Green Oran 


S74 95 
81 50 
19 95 
59 95 


18 20 36 58 


WIRE WRAP LEVEL 3 


Green Orange Yellow Jumbo 25 
Cllpllte LED Mounting Clips 8 Si 25 

(spec red amber green yellow clear) 


SPECIAL PRODUCTS 

2 5 MH; Freq Counter Kit 37 50 
30 MH; Freq Counter Kit 47 75 


18 67 40 1 59 


14 95 


It 95 


595 
8 65 
15 25 


17 95 


65 


8214 3 90 

8216 2 25 

8224 2 50 

8228 4 95 

8251 5 50 

8253 8 95 

8255 5 25 

8257 9 00 

8259 9 95 

1802CE plas 13 95 
1802Eplas 17 95 
1861P 5 95 


7 MH: 

4 MH; 

5 MM; 

10 MH; 

18 MM; 3 90 

20 MH; 3 90 

3? MH; 3 90 

37768 H; 4 00 

1 843? MH; 4 50 

3 5795 MH; 1 20 

2 0100 MH; 1 95 

2 097152 MH; 4 50 

2 4576 MH; 4 50 

3 2768 MH; 4 50 

5 0688 MH; 4 50 

5 185 MH; 4 50 

5 7143 MH; 4 50 

6 5536 MH; 4 50 

14 31818 MH; 4 25 

18 43? MH; 4 50 

22 1184 MH; 4 50 

KEY80ARO ENCOOERS 

AY5 2376 11 95 

AY5-3600 17 95 

74C92? 5 49 

74C923 5 SO 

H00165-5 7 95 

D Connecters RS232 

OB25P 2 95 

DB25S 3 50 

Cover I 67 


AC TRANSFORMERS 

FRAME WALL PLUG 

6 3V Cl 600 ma $4 60 10V 2 amp S7 95 

, 12V 250 ma 1 95 12V 250 ma 2 95 

J 12 6V CT 600 ma 4 95 12VCT ?50ma 3 75 
® 12 6V CT 2 amps 5 95 12V 500 ma 4 50 

l 12 6V Cl 4 amp 8 60 12V 1 amp 5 95 

' 12 6VCT8amp 10 80 12V 2 amp 7 95 
\ 24V CI 100 ma 3 95 

l 24V CI 600 ma 4 95 


DISPLAY LIDS 

MAN 72 74 
01704 
0L707 OL707R 
D1727 728 CA 

0L747 750 CA 

FND3S9 

FND500 507 CC 

EN0503 510 CC 

FND800 807 CC 

10 digit display 
7520 Claire* photocells 
111311 He* 

MAN3640 

MAN4610 


CA CA 300 75 

CC 300 1 25 
CA 300 1 00 
CACC 500 1 90 
CA CC 600 1 49 
CC 357 70 

CC CA 500 99 

CC CA 500 90 

CC CA 800 2 20 


4116 200ns Dynamic RAM 8/$15.40 


ELECTRONIC SYSTEMS KITS 
Apple Peripheral Kits 

SERIAL I/O INTERFACE 0 to 30.000 baud, 
D.T.R., Input & output from monitor or basic, or 
use Apple as intelligent terminal. Bd only (P/N 2) 
$14.95, Kit (P/N 2A) $51.25, Assembled (P/N 
2C) $62.95. 

PROTOTYPING BOARD (P/N 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD 8 triacs. 
each can switch 110V, 6A loads, Bd only (P/N 
210) $19.20, Kit (P/N 210A) $119.55. 
OPTO-ISOLATED INPUT BOARD 8 inputs, can 
be driven from TTL logic, Bd only (P/N 120) 
$15.65, Kit (P/N 120A) $69.95. 

Interface Kits 

SERIAL/PARALLEL INTERFACE Bidirectional. 
Baud rates from 110 to 19.2K, sw selectable 
polarity of input and output strobe, 5 to 8 cata 
bits, 1 or 2 stop bits, parity odd or even or none, 
all characters contain a start bit. +5 & -12V 
required.Bd only (P/N 101) $11.95, Kit (P/N 
101 A) $42.89. 

RS-232/TTL INTERFACE Bidirectional, re¬ 
quires ±12V, Kit (P/N 232A) $9.95. 
RS-232/20mA INTERFACE Bidirectional, 2 
passive opto-isolated circuits. Kit (P/N 7901 A) 

$14.95. 

PROM Eraser 

Will erase 25 PROMs in 15 minutes. Ultraviolet, 
assembled. 25 PROM capacity $37.50 (with 
timer $69.50). 6 PROM capacity OSHA/UL ver- 
I sion $78.50 (with timer $108.50) 

I NiCad Battery Fixer/Charger Kit 

I Opens shorted cells that won't hold a charge and 
I then charges them up, all in one kit w/full parts 
I and instructions. $9.95 


Z80 Microcomputer 

16 bit 1/0, 2 MHz clock, 2K RAM, ROM Bread¬ 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00. 

Modem Kit $60.00 

State of the art, orig., answer. No tuning neces¬ 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only 
$17.00. Article in June Radio Electronics. 

60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency to 
crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.95 

Convert TV set into a high quality monitor w/o 
affecting usage. Comp, kit w/full instruc. 

Multi-volt Computer Power Supply 

8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v.5amp, - 12v option. ±5v, ±12v 
are regulated. Basic Kit $35.95. Kit with chassis 
and all hardware $51.95. Add $5.00 shipping. Kit 
of hardware $16.00. Woodgrain case $10.00. 
$1.50 shipping. 

Type-N-Talk by Votrax 

Texl to speech synthesizer with unlimited vocabu¬ 
lary. built-in text to speech algorithm, 70 to 100 
bits per second speech synthesizer, RS232C 
interface $369.00. 

1802 16K Dynamic RAM Kit $149.00 

Expandable to 64K. Hidden refresh w/clocks up to 
4 MHz w/no wart states. Addl. 16K RAM $25.00. 
S-100 4-slot expansion $9.95 

Super Monitor VI.I Source Listing $15.00 



Quest Super Basic V5.0 

A new enhanced version of Super Basic now 
available. Quest was the first company worldwide 
to ship a full size Basic for 1802 Systems A 
complete function Super Basic by Ron Cenker 
including floating point capability with scientific 
notation (number range ± .17E M ), 32 bit integer 
±2 billion; multi dim arrays, string arrays; string 
manipulation; cassette I/O; save arid load, basic, 
data and machine language programs, and over 
75 statements, functions and operations 
New improved faster version including re¬ 
number and essentially unlimited variables. 
Also an exclusive user expandable command 
library 

Serial and Parallel 10 routines included 

Super Basic on Cassette $55.00. 


RCA Cosmac 1802 
Super Elf Computer $106.95 

The Super Elf is a small single board computer that 
does many big things. Its an excellent computer 
for training and for learning programming with its 
machine language and yet it’s easily expanded 
with additional memory, Full Basic. ASCII 
Keyboards, video character generation, etc. 

ROM monitor; State and Mode displays; Single 
step; Optional address displays; Power Supply; 

Audio Amplifier and Speaker; Fully socketed for all 
IC's; Full documentation. 

The Super Elf includes a ROM monitor for pro¬ 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in¬ 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip oper¬ 
ating with the unique Quest address and data bus 
displays before, during and after executing in¬ 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used to 
drive relays for control purposes. 

A 24 key HEX keyboard includes 16 HEX keys plus 
load, reset, run, wait, input, memory protect, 
monitor select and single step Large, on board 
displays provide output and optional high and low 
address There is a 44 pin standard connector slot 

Super Expansion Board with Cassette Interface $89.95 


for PC cards and a 50 pin connector slot for the 
Quest Super Expansion Board. Power supply and 
sockets for all IC’s are included plus a detailed 
127 pg. instruction manual which now includes 
over.40 pgs. of software info, including a series of 
lessons to help get you started and a music pro¬ 
gram and graphics target game Many schools 
and universities are using the Super Elf as a 
course of study. OEM's use it for training and 
R&D. 

Remember, other computers only offer Super Elf 
features at additional cost or not at all Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. All metal Expansion 
Cabinet, painted and silk screened, with room for 
5S-100 boards and power supply $57.00. NiCad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested. 
Questdata a software publication for 1802 com¬ 
puter users is available by subscription for $12.00 
per 12 issues. Single issues $1.50. Issues 1-12 
bound $16.50. 

Moews Video Graphics $3.50, Games and Music 
$3.00, Chip 8 Interpreter $5.50, Starship 4K cas¬ 
sette $14.95. 

Free 14 page brochure 

of complete Super Elf system. 


This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned The Super Expansion Board 
comes with 4K of low power RAM fully address¬ 
able anywhere in 64K with built-in memory pro¬ 
tect and a cassette interface Provisions have 
been made for all other options on the same board 
and it fits neatly into the hardwood cabinet 
alongside the Super Elf The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or Tl 
2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 
A IK Super ROM Monitor $19.95 is available as an 
on board option in 2708 EPROM which has been 
preprogrammed with a program loader/editor and 
error checking multi file cassette read/write 
software, (relocatable cassette file) another exclu¬ 
sive from Quest. It includes register save and 
readout, block move capability and video graphics 
driver with blinking cursor. Break points can be 
used with the register save feature to isolate pro¬ 


gram bugs quickly, then follow with single step. If 
you have the Super Expansion Board and Super 
Monitor the monitor is up and running at the push 
of a button. 

Other on board options include Parallel Input and 
Output Ports with full handshake They allow easy 
connection of an ASCII keyboard to the input port. 
RS 232 and 20 ma Current Loop for teletype or 
other device are on board and if you need more 
memory there are two S-100 slots for static RAM 
or video boards. Also a IK Super Monitor version 
2 with video driver for full capability display with 
Tiny Basic and a video interface board. Parallel 
I/O Ports $9.85, RS 232 $4.50, TTY 20 ma l/F 
$1.95, S-100 $4.50. A 50 pin connector set with 
ribbon cable is available at $18.95 for easy con¬ 
nection between the Super Elf and the Super 
Expansion Board. 

Power Supply Kit for the complete system (see 
Multi-volt Power Supply below). 


Rockwell AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer 20 char alphanu¬ 
meric display ROM monitor. fully expandable 
$419.00. 4K version $449.00 4K Assembler 
$35.00 8K Basic Interpreter $65.00 
Special small power supply 5V 2A 24V 5A 
assem in frame $59.00. Molded plastic 
enclosure to fit both AIM 65 and power supply 
$52.50. AIM 65 IK in cabinet with power supply, 
switch, fuse, cord assem $559.00. 4K $579.00. 
A65 40-5000 AIM 65.40 w/16K RAM and monitor 
$1295.00. RAM Board Kit (16K. $195) (32K. 
$215) VD640 Video Interface Kit $119.00, A&T 
$149.00. Complete AIM 65 in thin briefcase with 
power supply $518.00. Special Package Price: 4K 
AIM. 8K Basic, power supply, cabinet $629.00 
AIM 65/KIM/SYM/Super Elf 44 pm expansion 
board; board with 3 connectors $22.95. 



Elf II Adapter Kit $24.95 

Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex¬ 
pansion). High and low address displays, state 
and mode LED's optional $18.00. 


Super Color S-100 Video Kit $129.95 

Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. IK RAM expand¬ 
able to 6K. S-100 bus 1802, 8080, 8085, Z80, 

etc. Dealers; Send for excellent pricing/margin 
program. 


TERMS: $5.00 min. order U.S. Funds. Calif, residents add 6% tax. 

$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. 
Shipping: Add 5%; orders under $25.00—10%. 


FREE: Send for your copy of our NEW 1981 
QUEST CATALOG. Include 88c stamp. 


154 Microcomputing, February 1982 
























SD Systems ExpandoRAM III 


- • V ’ 


/'fir 

t 5 V- 


ft 


256K RAM $879.95 


Single User System 

SBC 200, 64K ExpandoRAM II, Versafloppy 11, CP/M2.2 

$995.00 

4 MHz Z-80A CPU, 64K RAM, serial I/O port, 
parallel I/O port, double-density disk controller, 
CP/M 2.2 disk and manuals, system monitor, 
control and diagnostic software. 

Add $100.00 for upgrade to ExpandoRAM III 64K 
(expandable to 256K) 

-All boards are assembled and tested- 

SBC-200 


2 or 4 MHz single board computer 



• S-100 bus compatible • Powerful 4MHz Z-80A 
CPU • Synchronous/asynchronous serial I/O 
port with RS-232 interface and software 
programmable baud rates up to 9600 baud • 
Parallel input and parallel output port • Four 
channel counter/timer • Four maskable, vectored 
interrupt inputs and a non-maskable interrupt • 
IK of on-board RAM • Up to 32K of on-board 
ROM • System monitor PROM included 
The SBC-200 is an excellent CPU board to base a 
microcomputer system around. With on-board 
RAM, ROM, and I/O, the SBC-200 allows you to 
build a powerful three-board system that has the 
same features found in most five-board 
microcomputers. The SBC-200 is compatible with 
both single-user and multi-user systems. 

CPU-30200A A & T with monitor . $299.95 

Versafloppy II 


Double density controller with CP/M 2.2 



• S-100 bus compatible • IBM 3740 compatible 
soft sectored format • Controls single and double¬ 
sided drives, single or double density, 5'/«" and 8" 
drives in any combination of four simultaneously 
• Drive select and side select circuitry • Analog 
phase-locked loop data seperator • Vectored 
interrupt operation optional • CP/M 2.2 disk and 
manual set included • Control/diagnostic 
software PROM included 

The Versafloppy II is faster, more stable and more 
tolerant of bit shift and "jitter" than most 
controllers. CP/M 2.2 and all necessary control 
and diagnostic software are included. 

IOD-II60A A & Twith CP/M 2.2 .. $370.00 


ExpandoRAM III 

64K to 256K expandable RAM board 



SD Systems has duplicated the famous 
reliability of their ExpandoRAM I and II boards 
in the new ExpandoRAM III, a board capable of 
containing 256K of high speed RAM. Utilizing the 
new 64K x 1 dymanic RAM chips, you can 
configure a memory of 64K, 128K, 192K, or 256K, 
all on one S-100 board. Memory address decoding 
is done by a programmed bipolar ROM so that the 
memory map may be dip-switch configured to 
work with either COSMOS/MPM-type systems or 
with OASIS-type systems. 

Extensive application notes concerning how to 
operate the ExpandoRAM III with Cromemco, 
Intersystems, and other popular 4 MHz Z-80 
systems are contained in the manual. 


MEM-65064A 64K A &T . $495.00 

MEM-65128A 128K A & T . $639.95 

MEM-65192A 192KA&T . $769.95 

MEM-65256A 256K A & T . $879.95 


ExpandoRAM II 


16K to 64K expandable RAM board 



• S-100 bus compatible • Up to 4MHz operation • 
Expandable from 16K to 64K • Uses 16 x 1 4116 
memory chips • Page mode operation allows up to 
8 memory boards on the bus • Phantom output 
disable • Invisible on-board refresh 
The ExpandoRAM II is compatible with most S- 
100 CPUs. When other SD System' series II 
boards are combined with the ExpandoRAM II, 
they create a microcomputer system with 
exceptional capabilities and features. 


MEM-16630A 16K A & T . $325.00 

MEM-32631 A 32K A & T . $345.00 

MEM-48632A 48K A&T . $365.00 

MEM-64633A 64K A & T $385.00 


PROM-100 

Versatile EPROM Programmer 

• S-100 bus compatible • Programs 2708, 2758, 
2716, 2732, 2516 EPROMs • DIP switch selection 
of EPROM type • 25 VDC programming pulse 
generated on-board • Very fast programming and 
verification • Zero insertion force socket • 
Programming software included on 8" diskette 


MEM-99520K Kit w/software . $189.95 

MEM-99520A A & T w/software ... $249.95 


Multi-User System 

SBC-200, 256K ExpandoRAM III, Versafloppy II, MPC-4 
COSMOS Multi-User Operating System, C BASIC II 

$1995.00 

Two Z-80A CPUs (4 MHz), 256K RAM, 5 serial I/O 
ports with independently programmable baud 
rates and vectored interrupts, parallel input port, 
parallel output port, 8 counter/timer channels, 
real time clock, single and double sided/single or 
double density disk controller for 5 l A” and 8" 
drives, up to 36K of on-board ROM, CP/M 2.2 
compatible COSMOS interrupt driven multi-user 
disk operating system, allows up to 8 users to run 
independent jobs concurrently, C BASIC II, 
control and diagnostic software in PROM 
included. 

-All boards are assembled and tested- 

MPC-4 

Intelligent communications interface 



• Four buffered serial I/O ports • On-board Z- 
80A processor • Four CTC channels • 
Independently programmable baud rates • 
Vectored interrupt capability • Up to 4K of on¬ 
board PROM • Up to 2K of on-board RAM • On¬ 
board firmware 

This is not just another four-port serial 
I/O board! The on-board processor and firmware 
provide sufficient intelligence to allow the MPC-4 
to handle time consuming I/O tasks, rather than 
loading down your CPU. To increase overall 
efficiency, each serial channel has an 80 character 
input buffer and a 128 character output buffer. 
The on-board firmware can be modified to make 
the board SDLC or BISYNC compatible. In 
combination with SD's COSMOS operating 
system (which is included with the MPC-4), this 
board makes a perfect building block for a multi¬ 
user system. 


IOI-1504A A & Twith COSMOS 


$495.00 


Place Orders Toll Free 

Inside California 

800-262-1710 


■ Continental U.S. 

800-421-5500 


For Technical Inquires or Customer Serrice call: 

213-973-7707 


^ 48 

Computer Products 

1901 W. Rosecrans. Hawthorne. Ca 90250 

TERMS of SALE: (’ash, checks, credit cards, or 
Purchase Orders from qualified firms and institutions. 
Minimum Order $15.00. California residents add 6‘Vi 
tax. Minimum shipping & handling charge $.{.00. 

Pricing & availibility subject to change 
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Products 


Sunnyvale • Woodland Hills • Hawthorne • San Diego 

Printers Accessories for Apple Single Board Computer 



BETTER THAN EPSON ! - Okidata 


16K MEMORY UPGRADE 

Add I6K of RAM to your TRS-80, Apple, or Exidy in just 
minutes. We've sold thousands of these 16K RAM 
upgrades which include the appropriate memory chips (as 
specified by the manufacturer), all necessary jumper 
blocks, fool-proof instructions, and our 1 year guarantee. 


MEX-16100K TRS-80 kit .$25.00 

MEX-16101K Apple kit .$25.00 

MEX-16102K Exidy kit .$25.00 


Z-80 STARTER KIT - SD Systems 

Complete Z-80 microcomputer with RAM, ROM, I/O, 
keyboard, display, kludge area, manual, & workbook 

CPS-30100K KIT . $299.95 

CPS-30100A A&T . $469.95 

SYM-1 - Synertek Systems 

Single board computer with l K of RAM, 4K of ROM. key pad. 
LEI) display. 2()ma & cassette interface on board. 

CPK-50020A A& T . $249.95 


Microline 82A 80/132 column, 120 CPS, 9x9 dot 
matrix, friction feed, pin feed, adjustable tractor feed 
(removable), handles 4 part forms up to 9.5" wide, rear & 
bottom feed, paper tear bar, 100"Ai duty cycle/200,000,000 
character print head, bi-directional/logic seeking, both 
serial & parallel interfaces included, front panel switch & 
program control of 10 different form lengths, uses 
inexpensive spool type ribbons, double width & condensed 
characters, true lower case descenders & graphics 
PRM-43082 with FREE tractor .... $544.95 

Microline 83A 132/232 column, 120 CPS. handles 
forms up to 15" wide, plus all the features of the 82A. 
PRM-43083 with FREE tractor .... $774.95 

Microline 84 132/232 column, 200 CPS, full dot 

graphics built in. handles forms up to 15" wide, plus all the 
features of the 83A. 

PRM-43083 with FREE tractor ... $1249.95 

PRA-27081 Apple card .$39.95 

PRA-27082 Apple cable .$19.95 

PRA-27087 TRS-80 cable .$24.95 

PRA-43081 Hi speed 2K serial board $169.95 
PRA-43080 Extra ribbons pkg. of 2 ... $9.95 

INEXPENSIVE PRINTERS - Epson 

MX-70 80 column, 80 CPS, 5x7 dot matrix, adjustable 
tractor feed, & graphics 

PRM-27070 List $459 . $399.95 

MX-80 80 column, 80 CPS, bi directional/logic seeking 
printing, 9x9 dot matrix, adjustable tractor feed, & 64 
graphics characters 

PRM-27080 List $645 . $469.95 

MX-80FT same as MX-80 with friction feed added. 
PRM-27082 List $745 . $559.95 

MX-100 132 column, correspondence quality, graphics, 
up to 15" paper, friction feed & adjustable tractor feed, 9 x 9 
dot matrix. 80 CPS. 

PRM-27100 List $945 . $759.95 

PRA-27084 Serial interface .$69.95 

PRA-27088 Serial intf & 2K buffer . . $144.95 

PRA-27081 Apple card .$74.95 

PRA-27082 Apple cable .$22.95 

PRA-27086 IEEE 488 card .$52.95 

PRA-27087 TRS-80 cable .$32.95 

PRA-27085 Graftrax II .$95.00 

PRA-27083 Extra ribbon . $14.95 


Modems 


16K RAM CARD - for Apple II 

Expand your Apple to 64K, 1 year warranty 

MEX-16500A Save $70.00 !!! . $129.95 


Z-80* CARD for APPLE 

Two computers in one, Z-80 & 6502, more than doubles the 
power & potential of your Apple, includes Z-80* CPU card, 
CP M 2.2, & BASIC-80 

CPX-30800A A&T . $299.95 


8" DISK CONTROLLER 

New from Vista Computer, single or double sided, single or 
double density, compatible with DOS 3.2/3.3, Pascal, & CPM 
2.2, Shugart & Qume compatible 

IOD-2700A A&T . $499.95 


2 MEGABYTES for Apple II 

Complete package includes: Two 8" double-density disk 
drives, Vista double-density 8" disk controller, cabinet, power 
supply. & cables, DOS 3.2Z3.3, CP/M 2.2, & Pascal 


compatible. 

1 MegaByte Package (Kit) . $1495.00 

1 MegaByte Package (A&T) . $1695.00 

2 MegaByte Package (Kit) . $1795.00 

2 MegaByte Package (A&T) .... $1995.00 


DISK DRIVES - Micro Sci 

Inexpensive disk drives for your Apple 
A2 Direct replacement for Apple Disk II, works with 
Apple II controller as first or second drive. 

MSM-123101 Micro Sci A2 . $429.95 

A40 40 track drive for Apple II. Improved storage 

capacity and speed over Apple Brand drives - requires 
Micro Sci controller. 

IOD-2340A Micro Sci A40 . $399.95 

A 70 70 track drive for Apple II. Twice the storage 

capacity and three times faster than Apple Brand drives - 
requires Micro Sci controller 

IOD-2370A Micro Sci A70 . $499.95 

Micro Sci Controller Disk controller for up to two 
Micro Sci A40 or A70 disk drives, DOS 3.2,3.3, Pascal, and 
Z-80 SoftCard compatible, includes utility disk and 40/70 
track patch. 

IOD-2300A Micro Sci controller .$95.00 


VIC 20 - Commodore 

Complete personal computer with 5K RAM , full color, 61 key 
keyboard, 4 dual special-function keys, serial ports, cassette 
port, composite video output (connects to standard color TV 
set), BASIC language, & expansion port. 

COM-VIC20 VIC-20 . Under $300.00 

PERSONAL COMPUTERS 

Also available from Jade - Call for Price and Info 

AIM-65, Altos, Apple II, Atari, 
Commodore, California Computer Sys 
Hewlett-Packard, Intersystems 
Jade, NEC, Novell, SD Systems 
SYM-1, Xerox, and more... 


Video Monitors 


HI-RES 12" GREEN - Zenith 

15 MHz bandwidth, 700 lines/inch, P31 green phosphor, 
switchable 40 or 80 columns, small, light-weight & portable. 

VDM-201201 List price $150.00 .... $118.95 
12" GREEN SCREEN - NEC 

20 MHz, P31 phosphor video monitor with audio, 
exceptionally high resolution - A fantastic monitor at a 
very reasonable price 

VDM-651200 Special Sale Price . $199.95 

12" COLOR MONITOR - NEC 

Hi res monitor with audio & sculptured case 

VDC-651212 Color Monitor . $479.95 

NEC-1202D RGB color monitor . .. $1045.00 
Leedex / Amdek 

Reasonably priced video monitors 

VDM-801210 Video 100 12" B&W .. $139.95 
VDM-801230 Video 100-80 12" B& W $179.95 
VDM-801250 12" Green Phospor .... $169.95 


VDC-80) 310 13" Color I . $379.95 

VDC-801320 Color II . $895.00 


IOV-2300A DVM board for Apple .. $199.95 


Video Terminals 


SMARTMODEM - Hayes 

Sophisticated direct-connect auto-answer/auto-dial modem, 
touch-tone or pulse dialing, RS-232C interface, programmable 

IOM-5400A Smartmodem . $249.95 

IOK-1500A Hayes Chronograph ... $199.95 


VISION 80 - Vista Computer 

80 column x 24 line video card for Apple II, 128 ASCII 
characters, upper and lower case, 9 x 10 dot matrix with 3 dot 
descenders, standard data media terminal control codes, 
CP/M Pascal & Fortran compatible, 50/60 Hz 
IOV-2400A Vista Vision 80 . $375.00 


TELEVIDEO 910 

Full featured - inexpensive terminal 


VDT-901210 List 795.00 . $695.00 

TELEVIDEO 950 

VDT-901250 List $1195.00 . $995.00 


CAT MODEMS - Novation 

CA T 300 baud, acoustic, answer/orginate 
10M-5200A List $189.95 . $149.95 

D-CAT 300 baud direct connect, answer orginate 
1OM-5201A List $199.95 . $169.95 

AUTO-CAT Auto answer orginate, direct connect 
1OM-5230A List $299.95 . $239.95 

Apple-CAT - Novation 

Software selectable 1200 or 300 baud, direct connect, auto¬ 
answer auto dial, auxiliary 3-wire RS232C serial port for 
printer. 

IOM-5232A Sai>c $50.00!!! . $325.00 


AIO, ASIO, APIO - S.S.M. 


Parallel & serial interface for your Apple (see Byte pg 11) 

IOI-2050K Par&Serkit . $139.95 

IOI-2050A Par & Ser A&T . $169.95 

IO1-2052K Serial kit .$89.95 

IOI-2052A Serial A&T .$99.95 

IOI-2054K Parallel kit .$69.95 

IOI-2054A Parallel A&T .$89.95 

CPS MULTICARD - Mtn. Computer 

Three cards in one! Real time dis k calendar, serial interface. 
& parallel interface - all on one card. 

IOX-2300A A&T . $199.95 


AMBER SCREEN - Volker Craig 

Detachable keyboard, amber on black display, 7x9 dot 
matrix, 10 program function keys, 14 key numeric pad, 12" 
non-glare screen, 50 to 19,200 baud, direct cursor control, 
auxiliary bi directional serial port 

VDT-351200 List $795.00 . $645.00 

VIEWPIONT - ADDS 

Detachable keyboard, serial RS232C interface, baud rates 
from 110 to 19.200, auxiliary serial output port, 24 x 80display. 

VDT-501210 Sale Priced . $639.95 

DIALOGUE 80 - Ampex 

VDT-230080 List $1195.00 . $895.00 
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S-100 CPU Boards 


THE BIG Z* - Jade 

2 or 4 MHz switchable Z-80* CPU with serial I/O, 
accomodates 2708, 2716, or 2732 EPROM, baud rates from 
75 to 9600 

CPU-30201 K Kit . $139.95 

CPU-30201 A A&T . $189.95 

CPU-30200B Bare board .$35.00 


2810 Z-80* CPU - Cal Comp Sys 

2/4 MHz Z-80 A * CPU with RS-232C serial I/O port and on¬ 
board MOSS 2.2 monitor PROM, front panel compatible. 

CPU-30400A A&T . $269.95 

CB-2 Z-80 CPU - S.S.M. 

2 or 4 MHz Z-80 CPU board with provision for up to 8K of 
ROM or 4K of RAM on board, extended addressing, IEEE 
S-100, front panel compatible. 


CPU-30300K Kit . $239.95 

CPU-30300A A&T . $299.95 


S-100 PROM Boards 


PROM-100 - SD Systems 

2708, 2716, 2732 EPROM programmer w/software 

MEM-99520K Kit ..... . $189.95 

MEM-99520A A&T $249.95 

PB-1 - S.S.M. 

2708, 2716 EPROM board with built-in programmer 

MEM-99510K Kit . $154.95 

MEM-99510A A&T . $219.95 


EPROM BOARD - Jade 

16K or 32K uses 2708's or 2716'8, IK boundary 

MEM-16230K Kit .$79.95 

MEM-16230A A&T . $119.95 


S-100 Video Boards 


VB-3 - S.S.M. 

80 characters x 24 lines expandable to 80 x 48for a full page 
of text, upper & lower case, 256 user defined symbols, 160 x 
192 graphics matrix, memory mapped, has key board 
input. 

IOV-1095K 4 MHz kit . $349.95 

IOV-1095A 4 MHz A&T . $439.95 

IOV-1096K 80x48 upgrade . $39.95 

VDB-8024 - SD Systems 

80 x 24 I/O mapped video board with keyboard I/O, and 
on-board Z-80 A *. 

IOV-1020A A&T . $459.95 

VIDEO BOARD - S.S.M. 

64 characters x 1.6 lines, 128 x 48 matrix for graphics, full 
upper lower case ASCII character set, numbers, symbols, 
and greek letters, normal/reverse blinking video, S-100. 


IOV-1051K Kit . $149.95 

IOV-1051A A&T . $219.95 

IOV-1051B Bare board .$34.95 


S-100 Motherboards 


ISO-BUS - Jade 

Silent, simple, and on sale - a better motherboard 


6 Slot (5‘A" x 8%") 

MBS-061B Bare board .$19.95 

MBS-061K Kit .$39.95 

MBS-061A A&T .$49.95 

12 Slot (9W x 8H") 

MBS-121B Bare board .$29.95 

MBS-121K Kit .$69.95 

MBS-121A A&T .$89.95 

18 Slot (14ft" X 8%v 

MBS-181B Bare board .$49.95 

MBS-181K Kit .$99.95 

MBS-181A A&T . $139.95 


S-100 RAM Boards 


MEMORY BANK - Jade 

4 MHz. S-100, bank selectable, expandable from 16K to64K 


MEM-99730B Bare Board .$49.95 

MEM-99730K Kit no RAM . $199.95 

MEM-32731K 32K Kit . $239.95 

MEM-64733K 64K Kit . $279.95 

Assembled & Tested . add $50.00 


64K RAM - Calif Computer Sys 

4 MHz bank port / bank byte selectable, extended 
addressing, 16K bank selectable, PHANTOM line allows 
memory overlay, 8080 / Z-80 / front panel compatible. 

MEM-64565A A&T . $57^.00 


64K STATIC RAM - Mem Merchant 

64K static S-100 RAM card, 4-16K banks, up to 8MHz 

MEM-64400A A&T . $789.95 


32K STATIC RAM - Jade 

2 or 4 MHz expandable static RAM board uses 21l4L's 

MEM-16151K 16K 4 MHz kit . $169.95 

MEM-32151K 32K 4 MHz kk . $299.95 

Assembled & tested . add $50.00 

16K STATIC RAM - Mem Merchant 

4 MHz 16K static RAM board, IEEE S-100, bank selectable. 
Phantom capability . addressable in 4K blocks, "disable-able" 
in IK segments, extended addressing, low power 

MEM-16171A A&T . $164.95 


S-100 Disk Controllers 


DOUBLE-D - Jade 

Double density controller with the inside track, on-board Z- 
80A*, printer port, IEEE S-100, can function on an 


interrupt driven buss 

IOD-1200K Kit . $299.95 

IOD-1200A A&T . $375.00 

IQD-1200B Bare board .$59.95 


DOUBLE DENSITY - Cal Comp Sys 

5'/j" and 8" disk controller, single or double density, with 
on board boot loader ROM, and free CP/ M 2.2* and 
manual set. 

IOD-1300A A&T . $374.95 


S-100 I/O Boards 


S.P.I.C. - Jade 

Our new I/O card with 2 SIO's, 4 CTC's, and 1 PIO 

IOI-1045K 2 CTC's, l SIO, 1 PIO . $179.95 

IOI-1045A A&T . $239.95 

IOI-1046K 4 CTC's, 2 SIO's, 1 PIO $219.95 

IOI-1046A A&T . $299.95 

IOI-1045B Bare board w/ manual ... $49.95 

1/0-4 - S.S.M. 

2 serial I/O ports plus 2 parallel I/O ports 

IOI-1010K Kit . $179.95 


IOI-1010A A&T . $249.95 

IOI-IOIOB Bare board . $35.00 


S-100 Mainframes 


MAINFRAME - Cal Comp Sys 

12 slot S-100 mainframe with 20 amp power supply 

ENC-112106 Kit . $329.95 

ENC-112106 A&T . $399.95 


EPROM ERASER - Spectronics 

Ultra-violet EPROM erasers 

XME-3100A With out timer .$69.50 

XME-3101 With timer .,.$94.50 

XME-3200 Economy Model .$39.95 


Disk Drives 



Handsome metal cabinet with proportionally 
balanced air flow system • Rugged dual drive 
power supply • Power cable kit • Power switch, 
line cord, fuse holder, cooling fan • Never-Mar 
rubber feet • All necessary hardware to mount 2- 
8" disk drives, power supply, and fan • Does not 
include signal cable 

Dual 8" Subassembly Cabinet 

END-000420 Bare cabinet .$59.95 

END-000421 Cabinet kit . $225.00 

END-000431 A&T . $359.95 

8" Disk Drive Subsystems 
Single Sided, Double Density 
END-000423 Kit w/2 FDlOO-HDs . $924.95 

END-000424 A & Tw 2 FDlOO-SDs $1124.95 
END-000433 Kit w/2 SA-HOIRs ... $999.95 
END-000434 A & T w/2 SA SOIRs $1195.00 

8" Disk Drive Subsystems 
Double Sided, Double Density 

END-000426 Kit w/2 I)T-8s . $1224.95 

END-000427 A & T w/2 DT-Hs ... $1424.95 
END-000436 Kit w/2 SA-851 Rs .. $1295.00 
END-000437 A & T w/2 SA-851 Rs $1495.00 


5W' Disk Drives 

Shugart SA400L sngl-sided dbl-density 40 track 
MSM-104000 .. $234.95 ea 2 for $224.95 ea 

Shugart SA450 dbl-sided dbl-density 70 track 
MSM-104500 .. $349.95 ea 2 for $329.95 ea 

Qume DT-5 dbl-sided dbl-density 80 track 
MSM-750050 .. $359.95 ea 2 for $349.95 ea 

MPI B-51 sngl-sided dbl-density 40 track 
MSM-155100 .. $234.95 ea 2 for $224.95 ea 

MPI B-52 dbl-sided dbl-density 40 track 
MSM-155200 .. $344.95 ea 2 for $334.95 ea 

MPI B-91 sngl-sided dbl-density 77 track 
MSM-155300 .. $369.95 ea 2 for $359.95 ea 

MPI B-92 dbl-sided dbl-density 77 track 
MSM-155400 . $469.95 ea 2 for $459.95 ea 


8" Disk Drives 

Shugart SA801R single-sided double-density 
MSF-10801R .. $394.95 ea 2 for $389.95 ea 

Shugart SA851R double-sided double-density 
MSF-10851R . $554.95 ea 2 for $529.95 ea 

Qume DT-8 double-sided double-density 
MSF-750080 .. $524.95 ea 2 for $499.95 ea 

Siemens FDD 100-8 sngl-sided dbl-density 
MSF-201120 .. $384.95 ea 2 for $349.95 ea 


BUS PROBE - Jade 

S-100 diagnostic analyzer board, dynamic visual display of 
all 96 IEEE S-100 signals, aids in real time analysis of faulty 


hardware and software 

TSX-200B Bare Board .$59.95 

TSX-200K Kit . $119.95 

TSX-200A A&T . $149.95 





























































































CENTRONICS PRINTER—MODEL 103 

(Limited quantities) 

This is a high speed impact printer using a9x7or5x7 dot matrix for 
character generation. Prints in both forward and reyerse directions. 165 
cps and up to 340 lines per minute. Contains an off-line test capability to 
allow operator to independently exercise the printer. Runs either serial or 
parallel interface. 

Excellent condition ONLY—$550.00 

Shpt. wt. 1 50# f.o.b. our warehouse 

CENTRONICS MODEL 101A ONLY—$350.00 

STANDS FOR ABOVE—$25.00 


USACII ENCODED KEYBOARDS 

SOLID STATE KEYS CONTOURED TYPING SURFACE 
“N” KEY ROLL-OVER. 

COMPLETE 6 PAGES SPEC. MANUAL. 

PRICE: $25.00 f.o.b. our warehouse Shpt. 5# 


HAZELT1NE 1000 

1 2 x 80 CHARACTER BAUD RATE 1 10-9600 
SHPT. WT. 47# PRICE: $ 1 50.00 
f.o.b. our warehouse 


All Items have been thoroughly checked and are In excellent working condition. 


• Test Equipment 

• Power Supply Components 

• Power Supplies 

• Communication Equipment 

• false Equipment 


^•205 


$£l£Cr#0/V/C4 


1206 S. Napa Street • Philadelphia PA 19146 

Penna. resident please add 6% sales tax All PMCIS AM f.O.i. our warehouse. Phila. PA. All merchandise accurate 
as to description to the best of our knowledge. Your purchase money refunded If not satisfied. Min order $10.00. 


215 - 468-4645 

215 - 468-7891 


GE TERMINET 300 PRINTER 


• Pin feed—9” paper 

• Receive only 

• RS232 interface 

• Upper & lowercase 

PRICE—$150.00 
f.o.b. our warehouse 


• 80 print positions 

• ASCII code 

• 30 CPS 

• Runs on most micros 
including TRS-80 

Shpt. wt. 75# 


r$eifcr#0A//c$ 


Does It again.... high quality Sylvanla monitors at the lowest prices ever. 
These monitors have been thoroughly checked and guaranteed. 


MONITORS 

1 2” black white monitor. Wide band, will 
display 80 x 24 char. 10K or 75Q input im¬ 
pedance, composite video input. Transform¬ 
er power supply. 

Shpt. Wt. 30# 

Price: $55 ea. 

Used with all computers such as: TRS-80, 
Apple, and many others. 

Complete manual $5.00. 


158 Microcomputing, February 1982 






























ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE, ON REQUEST. 


DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 


32K S-100 EPROM CARD 

NEW! 




USES 2716 s 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 


SPECIAL: 2716 EPROM s (450 NS) Are $9.95 Ea. With Above Kii. 

7. Any or all EPROM locations can be 
disabled. 

8. Double sided PC board, solder-masked, 
silk-screened. 

9. Gold plated contact fingers. 

10. Unselected EPROM’s automatically 
powered down for low power. 

11. Fully buffered and bypassed. 

12. Easy and quick to assemble. 


KIT FEATURES: 

1 Uses +5V only 2716 (2Kx8) EPROM’s 

2. Allows up to 32K of software on line! 

3. IEEE S-100 Compatible. 

4 Addressable as two independent 16K 
blocks. 

5. Cromemco extended or Northstar bank 
select. 

6. On board wait state circuitry if needed. 


16K STATIC RAM KIT-S 100 BUSS 


PRICE CUT! 



KIT FEATURES: 

1. Addressable as four separate 4K Blocks. 

2. ON BOARD BANK SELECT circuitry. (Cro¬ 
memco Standard!). Allows up to 512K on line! 

3. Uses 2114 (450NS) 4K Static Rams. 

4 ON BOARD SELECTABLE WAIT STATES. 

5. Double sided PC Board, with solder mask and 
silk screened layout. Gold plated contact fingers 
6 All address and data lines fully buffered ASSEMBLED & TESTED-ADD $35 
7. Kit includes ALL parts and sockets. 

8 PHANTOM is jumpered to PIN 67 

9. LOW POWER: under 1.5 amps TYPICAL from 
the +8 Volt Buss 

10. Blank PC Board can be populated as any 
multiple of 4K. 


BLANK PC BOARD W/DATA-$33 
LOW PROFILE SOCKET SET-S12 
SUPPORT IC’S & CAPS-$19.95 


OUR #1 SELLING 
RAM BOARD! 


32K SS-50 RAM 


$ 259 95 


KIT 


For 2MHZ 
Add $10 


Blank PC Board 
$50 



For SWTPC 
6800 - 6809 Buss 


Support IC’s 

1. 

and Caps 

2. 

$19.95 

3. 

Complete Socket Set 

4. 

$21.00 

5. 

Fully Assembled, 

6. 

Tested, Burned In 

7. 

Add $30 



At Last! An affordable 32K Static RAM with full 
6809 Capability. 


Supports SS50C - EXTENDED ADDRESSING. 
All parts and sockets included. 

Dip Switch address select as a 32K block. 
Extended addressing can be disabled. 

Works with all existing 6800 SS50 systems. 
Fully bypassed. PC Board is double sided, 
plated thru, with silk screen. 


16K STATIC RAM SS-50 BUSS 


PRICE CUT! 



FOR SWTPC 
6800 BUSS! 


KIT FEATURES: 

1 Addressable on 16K Boundaries 

2 Uses 2114 Static Ram 
3. Fully Bypassed 

4 Double sided PC Board. Solder mask 
and silk screened layout 

5 AH Parts and Sockets included 

6 Low Power: Under 1.5 Amps Typical 

BLANK PC BOARD—$35 COMPLETE SOCKET SET—$12 

SUPPORT IC’S AND CAPS—$19.95 


ASSEMBLED AND 
TESTED - $35 


| n e\n'- STEREO! ^ 

S-100 SOUND COMPUTER BOARD 

COMPLETE KIT! 

$3495 

(WITH DATA MANUAL) 


At last, an S-100 Board that unleashes the full power or two 
unbelievableGeneral Instruments AY3-8910 NMOS computer 
sound IC’s. Allows you under total computer control to 
generate an infinite number of special sound effects for 
games or any other program. Sounds can be called in BASIC. 

ASSEMBLY LANGUAGE, etc. 

KIT FEATURES: 

★ TWO Gl SOUND COMPUTER IC’S. 

★ FOUR PARALLEL I/O PORTS ON BOARD 

★ USES ON BOARD AUDIO AMPS OR YOUR STEREO 

★ ON BOARD PROTO TYPING AREA. 

★ ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDED. 

★ PC BOARD IS SOLDERMASKED, SILK SCREENED. WITH GOLD CONTACTS. 
a EASY, QUICK, AND FUN TO BUILD. WITH FULL INSTRUCTIONS. 

a USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY. 

Both Basic and Assembly Language Programming examples are included. 

SOFTWARE: 

SCL™ is now available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP! SCL™ also includes routines for Register-Examine-Modify, Memory-Examine-Modify. 
and Play-Memory. SCL™ is available on CP/M* comp atible diskette or 2708 or 2716 Diskette - 
$24.95 2708 - $19.95 2716 - $29.95. Diskette includes the source. EPROM’S are ORG at 
E000H. (Diskette is 8 Inch Soft Sectored) 


BLANK PC 
BOARD W/DATA 
$31 


SPECIAL PURCHASE! 

UART SALE! 

TR1602B - SAME AS TMS6011, 
AY5-1013, ETC. 40 PIN DIP 


TR1602B 


$295 


EACH 


4 For $ 10°° 


CRT CONTROLLER CHIP 

SMC #CRT 5037. PROGRAMMABLE FOR 80 x 24, ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. $12.95 EACH. 


4K STATIC RAM 

National Semi. MM5257. Arranged 4K x 1. +5V, 18 PIN DIP. A 
Lower Power, Plug in Replacement for TMS 4044. 450 NS. 
Several Boards on the Market Will Accept These Rams. SUPER 
SURPLUS PURCHASE! PRIME NEW UNITS! 

8 FOR $16 32 FOR $59.95 


NEW! G.l. COMPUTER SOUND CHIP 

AY3-8910. As featured in July. 1979 BYTE! A fantastically powerful Sound & Music 
Generator. Perfect for use with any 8 Bit Microprocessor Contains: 3 Tone Channels. 
Noise Generator. 3 Channels of Amplitude Control. 16 bit Envelope Period Control, 2-8 
Bit Parallel I/O. 3 Dto A Converters, plus much more! All in one 40 Pin DIP. Super easy 
interface to the S-100 or other busses. $11.95 PRICE CUT! 

SPECIAL OFFER: $1 4 . 95 each Add $3 for 60 page Data Manual. 


Digital Research Computers 

^ (OF TEXAS) 1 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 


TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 75$ 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
85$ for insurance. 




‘TRADEMARK OF DIGITAL RESEARCH. 


WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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“THE BIG BOARD” 

fCb OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

Single board computer kiti 

Z-80 CPU! 64K RAM! 
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THE FERGUSON PROJECT: Three years in the works, and maybe too good to be true. A tribute to hard headed, Q Q 0 0 ( 64K K,T 

no compromise, high performance, American engineering! The Big Board gives you all the most needed ** basic I/O) 

computing features on one board at a very reasonable cost. The Big Board was designed from scratch to run the 
latest version of CP/M*. Just imagine all the off-the-shelf software that can be run on the Big Board without any 
modifications needed! Take a Big Board, add a couple of 8 inch disc drives, power supply, an enclosure, C.R.T., 
and you have a total Business System for about 1/3 the cost you might expect to pay. 

fully socketed! FEATURES: (Remember, all this on one board!) 


SIZE: 8Vj x 13% IN 
SAME AS AN 8 IN. DRIVE. 
REQUIRES: + 5V @ 3 AMPS 
♦ - 12V @ .5 AMPS. 


64K RAM 

Uses industry standard 4116 RAM'S. All 64K is available to the user, our VIDEO 
and EPROM sections do not make holes in system RAM. Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 


_ Z-80 CPU _ 

Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buffered and runs 8080 software. 


SERIAL I/O (OPTIONAL) 

Full 2 channels using the Z80 SIO and the SMC 8116 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up for either data-communication or data-terminals. Supports mode 2 Int. 
Price for all parts and connectors: $65. 


_ 24 x 80 CHARACTER VIDEO _ 

With a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM. making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5x7 Matrix - Upper & Lower Case 


_ FLOPPY DISC CONTROLLER _ 

Uses WD1771 controller chip with a TTL Data Separator for enhanced 
reliability. IBM 3740 compatible. Supports up to four 8 inch disc drives Directly 
compatible with standard Shugart drives such as theSA800 or SA801. Drives can 
be configured for remote AC off-on. Runs CP/M* 2.2. 


_ TWO PORT PARALLEL I/O (OPTIONAL)) _ 

Uses Z-80 PIO. Full 16 bits, fully buffered, bi-directional. User selectable hand 
shake polarity. Set of all parts and connectors for parallel I/O: $19.95 


BASIC I/O 

Consists of a separate parallel port (Z80 PIO) for use with an ASCII encoded 
keyboard for input. Output would be on the 80 x 24 Video Display. 


_ REAL TIME CLOCK (OPTIONAL) __ 

Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: $9.95 


BLANK PC BOARD — $175 

The blank Big Board PC Board comes complete with full documentation 
(including schematics), the character ROM, the PFM 3.3 MONITOR ROM, 
and a diskette with the source of our BIOS, BOOT, and PFM 3.3MONITOR. 


_ PFM 3.3 2K SYSTEM MONITOR _ 

The real power of the Big Board lies in its PFM 3.0 on board monitor. PFM commands include: Dump Memory, Boot CP/M*, Copy, Examine. Fill Memory. Test Memory. Go To. 
Read and Write I/O Ports, Disc Read (Drive. Track, Sector), and Search. PFM occupies one of the four 2716 EPROM locations provided. 

Z-80 is a Trademark of Zilog. 


CP/M* 2.2 FOR BIG BOARD 


The popular CP/M* D.O.S. to run on Big Board is 
available for $159.00. 



PRICE CUT! 


Digital Research Computers 

w /nc TPYACX 


TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order, VISA, MC, cash accepted. We will accept COD’s (for the 
Big Board only) with a $75 deposit. Balance UPS COD. Add $4.00 shipping. 


P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 


USA AND CANADA ONLY 


TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 

*T TO 4 PIECE DOMESTIC USA PRICE. 

























































































64K S100 STATIC RAM 
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BLANK PC BOARD 
WITH DOCUMENTATION 
$55 


SUPPORT ICs + CAPS - 

$17.50 

FULL SOCKET SET - 

$14.50 


ASSEMBLED AND TESTED ADD $40 

FEATURES: 

★ Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

★ Fully supports IEEE 696 24 BIT Extended Addressing. 

64K draws only approximately 500 MA. 


FULLY SUPPORTS THE NEW 
IEEE 696 S100 STANDARD 
(AS PROPOSED) 


200 NS RAMs are standard. (TOSHIBA makes TMM 2016s as fast as 100 NS. FOR YOUR 
HIGH SPEED APPLICATIONS.) 

SUPPORTS PHANTOM (BOTH LOWER 32K AND ENTIRE BOARD). 

2716 EPROMs may be installed in any of top 48K. 

Any of the top 8K (E000 H AND ABOVE) may be disabled to provide windows to eliminate any 
possible conflicts with your system monitor, disk controller, etc. 

Perfect for small systems since BOTH RAM and EPROM may co-exist on the same board. 
BOARD may be partially populated as 56K. 


16K STATIC RAMS? 


FOR 56K KIT 
$449 


The new 2K x 8, 24 PIN, static RAMs are the next generation of high density, high 
speed, low power, RAMs. Pioneered by such companies as HITACHI and 
TOSHIBA, and soon to be second sourced by most major U.S. manufacturers, 
these ultra low power parts, feature 2716 compatible pin out. Thus fully 
interchangeable ROM/RAM boards are at last a reality, and you get BLINDING 
speed and LOW power thrown in for virtually nothing. 


Digital Research Computers 

(OF TEXAS) 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214)271-3538 


TERMS: Add $2.00 postage. We pay balance. Order under $15 add 754 
handling. No. C.O.D. We accept Visa and MasterCharge Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
854 for insurance. 
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144 

345 

Eclectic S\-stcms. 

.93 

• 

82 

Ecosoft. 

.86 

50 

169 

ELCOMP Publishing Inc. 

.184 

226 

25 

Electronics Center. 

.151 

238 

93 

Electronic Specialists. 

.88 

81 

339 

Electron Sciences. 

.95 

• 

272 

Ellis Computing. 

.13 

* 

191 

Floppv Disk Services. 

.83 

• 


286 Nibble Magazine.115 

492 Olivetti OPE.170 

55 Omega Sales Co.89 

140 Omnitek Systems.32 

471 Oppenheimer Software....175 

29 Optimal Technology, Inc.186 

21 Options-80.129 

172 Pacific Exchanges.43,90.116,129,190 

153 Pacific Office Systems.173 

491 Panasonic Video Systems.171 

* Percom Data Company, Inc.CII 

266 Perry Oil & Gas.69 

303 Personal Computer Systems.125 

33 Pilgrim Electric Co.165 

* Poly Paks.15 

276 Practical Peripherals.CIII 

202 Progressive Computing.181 

233 Protecto Enterprises.95 

44 Quest Electronics.154 

30 RCA Solid State.31 

20 R.L. Drake Computer.32 

52 RNB Enterprises.146 

390 R.W. Electronics.98 

102 Rands Inc.Ill 

* Realty Software.58 

142 Riverbank Software...175 

67 SGL Waber Electric.52 

111 S.Z. Software Systems.129 

117 Saturn Systems.37 

146 Scelbi Publications.181 

205 Selectronics.158 

375 Semi Disk Systems.25 

359 Simpliway Products.129 

* Sinclair Research Ltd.16,17 

464 Sintel Systems Ltd.168 

132 Sixty Eight Micro Journal.90 

* Snappware, Inc.112 

302 Software Connection.189 

357 Software Toolworks.40 

* The Source.33 

482 Spectra/Soft, Inc.176 

494 SSM Microcomputer Products.170 

306 Standard Software Corp. of America.92 

217 Standard Software Corp. of America.170 

179 Stellation Two.67 

66 Strawberry Tree Computers.186 

244 Sun Research.*.105 

181 Super Soft Inc.113 

490 Synertek Systems.171 

189 Tab Sales Company.73 

350 Tatum Labs.H9 

95 Technical Software Systems.171 

481 Telecompute Integrated Systems, Inc.176 

328 Texas Computer Systems.168 

388 Trak, Inc.187 

150 Traxx Computer Corp.23 

* University Microfilms.95 

263 Urban Aggregates.95 

488 Victor Business Products.173 

* VR Data.87 

* Voice-Tek.121 

466 Volks Micro Computer Systems, Inc.174 

479 W.E. Monks & Co.176 

* Wameco Inc./Mikos.139 

493 Warren lustrotech Ltd.170 

* Wayne Green Inc. Books.135,136,137,138 

45 Westland Electronics.31 

163 Wintek Corporation.90 

122 World Wide Electronics, Inc.43 

498 Xitex Corp.169 


‘This advertiser prefers to be contacted directly. 
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LETTERS TO THE EDITOR 


A Shortcut through the 
Gates 

I was first amused, then concerned, 
about the article by Howard Rifkin in the 
September issue (“A Shortcut through 
the Gates,” Howard Rifkin, p. 182). 
Twenty-five years ago, when I first 
started designing computer circuits, the 
diode AND and OR gates he shows were 
the most common way of implementing 
simple logic. The amusement came from 
the idea that these techniques would be 
considered novel; the concern stems 
from the thought that someone might try 
to use them without some analysis of 
their operations. 

This is especially true of the so-called 
NOT gate, which is NOT a gate, but an in¬ 
verter. If a NOR is made by combining 
Figs. 2 and 3 of the article, the inputs 
(points A and B) will not rise above about 
+ 1.4 V, and thus cannot be used to drive 
anything else. Also, it may draw exces¬ 
sive current from the driver. A NAND, 
using Figs. 1 and 3, will not work at all 
when driven with TTL, as the base of the 
transistor will never be sufficiently nega¬ 
tive to turn the transistor off. Even with 
CMOS drive, the circuit has essentially 
zero noise margin. Cascading of the 
diode gates is also fraught with peril 
due to diode drops and other more subtle 
effects. 

Reliable, functional circuits can be de¬ 
signed using diode gates and inverters, 
but it is definitely not as simple as this ar¬ 
ticle suggests. Beware, experimenters, 
when something looks too good to be 
true. It probably isn’t. 

Gary J. Vincent 

Richardson, TX 

Response: 

I will try to address Mr. Vincent’s com¬ 
ments in order. He is quite correct in 
stating that these circuits were in com¬ 
mon use 25 years ago, and as stated in 
the original article the AND gate was 
described to me by one of the engineers 
(who has been using it for 15 years) 
where I work. However, 25 years ago 
when Mr. Vincent was using them I was 
not around (or at least not working with 
computers) and I would guess this is true 
for many of Microcomputing’s readers. 
With the exception of the NOT circuit I 
have never seen these circuits published. 
So rather than considering them a novel¬ 
ty, the article was intended to inform 



Fig. 1. 


those like me who do not have Mr. Vin¬ 
cent’s background. 

In the case of the NOT circuit there are 
two errors. The first of these is a missing 
pull-up resistor between the 5 V source 
and the out line, which should still be 
connected to the transistor collector. (See 
Fig. 1.) The second error is that the 
transistor should be an NPN rather than 
a PNP. 

Finally, I have used all of these circuits, 
including the corrected NOT and NAND 
and NOR combinations, and have found 
them to be reliable and functional. As 
stated in the article, these circuits are for 
emergency use when only one or two 
gates are needed. If you need more than 
that it would pay to use a 7400 series IC. 
If Mr. Vincent has better circuits I invite 
him to submit them. 

Howard Rifkin 
Old Bridge, NJ 


Engineers Have at It 

The value of the filter capacitor in J.C. 
Hassall’s power supply design is too 
small as pointed out by Robert L. Rib- 
beck in the September issue of 
Microcomputing (p. 212). However, Mr. 
Ribbeck’s value is also too small. The 
capacitor discharge time in the formula 
is not always equal to 6 milliseconds, 
but changes with the maximum and 
minimum voltage values (7.51 and 7.00 
in this case). The capacitor discharge 
time is given approximately by the 
formula: 


td ~4f + 2nf Sin ' 


( Vmin 1 
Vmax / 


A value of 7.35 milliseconds is obtained 
for the capacitor discharge time, a 23 per¬ 
cent increase. The minimum capacitor 
value should therefore be 21,600 ^F. 

Now we have a mystery, since Mr. 
Hassall has reported that with a current 
of 2 A there is only a .15 V ripple. With 
a 2A current, and using Mr. Ribbeck’s 


formula (slightly modified), we get a 
capacitor value of 28,800 jiF—seven 
times the value Mr. Hassall is using! 
Something is very wrong here! Or is it? 

Since Mr. Hassall has not reported the 
ac voltage coming out of the transformer, 
let us make some guesses. The trans¬ 
former is marked in the diagram as giv¬ 
ing 6.3 V for an input voltage of 115 V. If 
the available voltage is really 125 V then 
the transformer’s output voltage would 
be 6.9 V RMS, giving a peak voltage of 9.7 
V. The transformer I have gives a no-load 
output voltage of 7 V, even though 
it’s marked as 6.3 V. 

The diodes in the bridge were assumed 
to have a drop of .7 V. However, diodes do 
not cut off abruptly. As the diode’s cur¬ 
rent decreases, so does its voltage drop. 
Therefore, even when the forward drop 
across the diode has reduced to .5 V, it 
may still be delivering a significant 
charging current to the filter capacitor. 

We can compensate for this by assuming 
the diode drop is .5 instead of .7 V. 

With a peak voltage of 9.7 V, a diode 
drop of 1 V (2 * .5V), and a minimum volt¬ 
age of 6.5 V into the regulator, the mini¬ 
mum capacitance is 5800 ^F. This value 
is still too high unless we remember to 
account for the tolerance of the 4000 piF 
capacitor, typically -10 percent, +50 
percent. 

Finally, the load is not a purely resis¬ 
tive load. Microcomputer boards usually 
have filter capacitors on the board which 
could significantly reduce the ripple 
measured at the output of the 7805. If the 
load were changed to a 2.5 ohm purely 
resistive load, I suspect the ripple would 
increase. Also, a load current of 2 A is 
very near if not over the point at which 
current limiting takes place in the 7805. 

The 7805 does not regulate very well in 
current limit mode. 

The published design seems marginal. 
There are at least three ways to improve 
the situation: 

• Replace the transformer with one hav¬ 
ing a higher output voltage, at least 
8.6 V RMS. 

• Replace the diodes with germanium 
types and increase the size of the filter 
capacitor to at least 10,000 jiF. 

• Use a regulator with a lower voltage 
margin. Regulators have been built 
which require less than a .5 V margin. 

John Thomas 

Memphis, TN 
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100 PRINTC HR*(14?) PRINTCHR*<142 > P0KE59468,12 
110 PR I NT M riflDMI « PET PRINTER LABELS »" 

120 PRINT"* BV KEN C BRRROLL - W70P" 

125 REM #* DONATED TO PUBLIC DOMAIN BV THE AUTHOR ** 

130 PR I NT "WO a USE NO COMMAS' B«IW" 

140 PRINT-MMMMWf-1" 

150 PRINT"»»*M*M MR. JOHN LOSER I H.INE 1" 

160 PR I NT" IMIPPIVI 0 DERI' END STREET I ♦-LINE 2" 

170 PRINT"MB»BM»»I NO-WHERES-VILLE I ♦LINE 3“ 

180 PR I NT "»•»»»»»■ LOST NATION 13 I ♦-LINE 4” 

190 PRINT"m»MPPI SUNKEN CONTINENT ! ♦-LINE 5' 

200 PRINT"«MP»BM_-__HW" 

210 PRINT"I»*I<ERT VOUR HEART OUT WALTER DRAKE•>" 

220 PRINT PRINT 

230 PRINT" aCHOOSEH_> DIRECT TO FILE:- - :D> M 

240 PRINT" SttNEB > MAKE NEW LABELS - 'M>?" 

250 GETR* IFR*=""THEN250 
260 I FR*= '* D M THEN 720 

270 INPUT" WaCHOOSEl >-> OR 35S 5-LINE LABELS”. L 

280 IFL<40RL>5THEN PRINT'Tl" GOTO270 

290 IF L=4G0T0310 

300 IF L=5GOTO510 

310 PRINT" n««00_ I ME 1 " , INPUT A* 

320 PRINT" IHE 2"; INPUT B* 

330 PR I NT " *ML I HE 3 " I NPUT C* 

340 PRINT "WML INE 4" , INPUT D* 

350 PR I NT " rTMIWMlMIWW" 

360 PRINT-MW" PR1NTA* PRINTB* PRINTC* PRINTD* 

370 PRINT" POSITION LABELS IN PRINTERS*" 

380 PRINT-IS ABOVE OK <V OR N>?" 

390 INF’UTU* IFU*="N"THEN310 
400 PPI NT " KMMtf" 

410 PRINT" SHOW MANY LABELS?" 

420 1 NPUT" (. 0=REDO LABEL - 100=GOTO FILESVN 

430 IFN=0THEN 310 

440 IFN=100THEN G0T072Q 

450 0PEN4.4 

460 FOR1 = 1 TON 

470 PRINT#4•A* PRINT#4,B* PRINT#4,C* PRINT#4•B* PRINT#4,CHR*<10> PRINT#4 
480 NEXT I 
490 CL0SE4,4 
500 GOTO 410 

510 PR I NT " mttlUL I NE 1" : INPUT A* 

520 PRINT"WILINE 2": INPUT B* 

530 PRINT"WMLINE 3"; INPUT C* 

540 PRINT"WMLINE 4" . INPUT D* 

550 PRI NT"WMLINE 5", INPUT E* 

560 PRINT"."3WWWWMW" 

570 PRINT" WM1" PR I NT A* PRINTB* PRINTC* PRINTD* PRINTE* 

580 PR I NT " ‘SHOSITI ON LABELS IN PRINTERS" 

590 PRINT"WIS ABOVE OK <V OR NOV 
600 INPUTU* IFU*="N"THEN510 
610 PRINT-WMIMW" 

620 PRINT" SHOW MANY LABELS'”' 

630 INPUT"C0=REDO LABEL - 100=GOTO FILESV;N 

640 IFN=0THEN510 

650 IF N=100THENGOT0720 

660 0PEN4.4 

670 FOR 1=1 TO N 

680 PRINT#4 • A* PRINT444 . B* PRINT#4 . C* PR I NT #4 .. D* ; PR I NT #4 . E* ■ PRINT#4 . CHR** 10 } 

690 NEXT 
700 CL0SE4.4 
710 GOTO620 

720 REM # PRINT FROM DATAFILES ♦ 

730 N=2 

740 PRINT“n«W«M*M»FtRE LABELS POSITIONED . . ??" PRINT" a ANY KEY WILL START PRINT 
ER H " 

750 GETL* IFL*=""THEN750 
760 0PEN4-4 
770 READ G* 

780 IF G*="5"THEN 820 
790 IF G*="0"THEN 860 
300 PRINT#4,G* 

810 GOTO770 

820 REM * PRINT SPACE BETWEEN LABELS * 

830 PRINT#4 .CHR*U0> 

840 PRINT m :IMIWMIWi>»*»HDhTA HUMBER "N N=N+1 
850 CL0SE4,4 GOTO760 
360 PRINT"nWWMl" 

870 PRINT#4 : CLOSE4,4 

380 PRINT"YOU MUST REPOSITION LABELS NOW**" 

890 RESTORE 
900 GOTO230 

905 REM ** BUILD 4-LINE DATA STATEMENTS AS PER EXAMPLES BELOW 
908 REM *# END WITH 'DATA 5' - LAST ONE WITH DATA 0 
910 DATA"THE CODE WORKS" 

920 DATA"P.0.FOX 550" 

930 DATA"GOLETA - CAL" 

940 BATA"93116 - U.S.A." 

950 DATA5 

960 DATA"COMMODORE BUSINESS MACHINES" 

970 DATA"681 MOORE ROAD" 

980 BATA"KING OF PRUSSIA - PR" 

990 DATA"19406 - U.S.A." 

1000 DATA5 

1010 DATA"KEN BARROLL - W70P" 

1020 DATA"P.O. BOX 228" 

1030 DATA"SEAHURST - WASH" 

1040 DATA"98062 - U.S.A." 

1050 DATA5 

1060 DATA"SANTA CLAUS" 

1070 DATA"LRT 90 - LONG 0" 

1080 IiHTH’ NORTH POLE" 

1090 DATA"00000" 

1100 DATA0 

Listing I. Label printing program. 


It is apparent that Mr. Hassall failed to 
understand the major point of Mr. Rib- 
beck’s letter. The main problem with his 
design has little to do with the trans¬ 
former amperage. Given 6.3 V RMS ac, a 
diode forward voltage, and a regulator 
dropout voltage of 2 V, there is no way to 
obtain a glitch-free output of 5 V and 1.5 
A with that (4000 /iF) capacitor value. 

The capacitor value Mr. Ribbeck com¬ 
puted from the standard approximation 
is a little optimistic. The exact solution of 
the problem gives 22,000 pF. 

Mr. Hassall states that he measured the 
ripple of his prototype at .15 V; volts of 
what? It is clear from context that Mr. 
Ribbeck is speaking of volts peak to peak. 
If Mr. Hassall used a peak-responding- 
RMS-reading multimeter, the scale read¬ 
ing should be multiplied by 2s/~2 
to obtain the peak to peak value (.42 V). If 
he used a better multimeter, the ripple is 
even worse and there is no direct conver¬ 
sion factor. The best way is to use a scope. 

The existence of a prototype that 
“works” is really not a relevant point. 
Component values vary widely and a de¬ 
sign must allow for the worst case. The 
4000 pF capacitor has a range of 3600 F 
to 10,000 *iF. The maximum dropout 
voltage for the 7805 is 2.5 V. The maxi¬ 
mum forward voltage of silicon rectifiers 
is usually listed as 1.2 V. A worst case 
design would require 9.9 V minimum in¬ 
put to the rectifier bridge. The 6.3 V 
transformer is not adequate no matter 
what its amperage rating. 

An 8 V, 2.7 A transformer should be 
adequate if used with a 10,000 
capacitor. 

If 835 mA dc is adequate. Signal Trans¬ 
former Co. makes a transformer (MPC- 
Y-15) specially designed for this applica¬ 
tion that also provides ±15 V dc at 
130 mA. 

James Tyrer 
Apple Valley, CA 


Response: 

In regard to the volume of mail which 
has been generated as a result of the 
power supply article, I can say that one 
cannot publish and be thin-skinned. 

After a third party review, I will con¬ 
cede that a larger filter capacitor will pro¬ 
vide better filtering than the smaller 
value in the design. I remain adamant, 
however, that the transformer rating of 
6.3 V ac at 3 A minimum will work satis¬ 
factorily. If a transformer is operated at 
less than approximately 50 percent of 
rated power capacity (the derating factor 
depends upon how efficient it is), the sec¬ 
ondary voltage will be the nameplate 
voltage. I hope that this puts the issue to 
bed permanently. 

J.C. Hassall 
Blacksburg, VA 
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Multiple Label Program 

Here is a multiple label printer for such 
things as kids’ schoolbooks or Christmas 
lists from datafiles. This program (Listing 
1) should meet most requirements of 
home users of the Commodore PET and 
CBM 2022 printer. 

Ken Barroll 
Seattle, WA 


Who’s on First? 

Frank J. Derfler, Jr., in his Dial-Up Di¬ 
rectory column [Microcomputing, Oct. 
1981, p. 14) describes the GTE Telenet 
Telemail service and how Telenet is real¬ 
ly “looking for corporate accounts” and 
how “IBS took advantage of this situa¬ 
tion, and is subleasing time to individu¬ 
als” from their corporate account. Unfor¬ 
tunately, by the time the article appeared 
the information was no longer accurate. 

Telephone Software Connection had 
been providing individual access to 
Telemail many months before IBS came 
on the scene and is still providing it now 
that IBS no longer is. In addition, it is our 
understanding that GTE Telenet does 
not allow users simply to order a cor¬ 


porate account and then “sublease” the 
service as was described by Mr. Derfler in 
his column. 

Ed Magnin, president 
Telephone Software 
Connection, Inc. 
Torrance, CA 


Printer Interface Mod 

Just in case someone wants to build a 
TRS-80 printer interface based on the 
ideas of Rod Hallen [Microcomputing, 
Jan. 1980, p. 134), I encountered a prob¬ 
lem which held me up quite a bit in my 
first real hardware project. The NAND 
gate IC3C produces a low pulse for the 
37E8WRITE. However, to enable the 
latch IC5, a high pulse is required on pins 
12 and 23. The insertion of an inverter in 
the line to these pins solved my problem. 
This, perhaps, is a conceptually simpler 
modification than that by Eric Keener, in 
the Dec. 1980 issue (p.23). 

Incidentally, I use the interface on the 
expansion port of my El to drive a plotter. 
I was lucky enough to find a 5 V supply 
on pin 39 of the bus. 

Albert Nijenhuis 
Philadelphia, PA 


Pure Power 


Your sensitive electronic equipment 
depends on it. VOLTECTOR" insures it. 


Electric power today contains 
surges, transients, spikes and high 
frequency noise, which cause 
errors, data loss, malfunctions, even 
damage to small computers, word 
processors, and microprocessor- 
controlled equipment. 

Plug a VOLTECTOR® AC 
Power Conditioner between the AC 
wall outlet and your equipment, 
and these problems vanish. 
VOLTECTOR® is the most reliable, 

Call or write 

Pilgrim Electric i^33 

Company, Division of 
Creek Electronics, Inc., 

29 Cain Dr., Plainview, NY 11803 
(516) 420-8990. 


most cost effective, and most widely 
used* AC power conditioner on the 
market. 



*Among our precision-concerned 
customers are: Araonne Nat’l. Lab., 
Ciba-Geigy, Dow Chemical, DuPont, 
Eastman Kodak, Exxon Research, FAA, 
General Electric, GTE Labs, 

Gulf Research, Harvard Univ., IBM, 
Mellon Bank, MIT, NASA, 

Nat’l. Bureau of Stds., RCA Service, 
Raytheon, Rockwell Int’l., TI, 

Union Carbide, U.S. 

Bureau of Mines, 

Xerox. 




Main/Frames 

from 

$200 

• 30 Models of Enclosures 

• Assembled and tested 

• Quasi-Coax Motherboards 

• Power Supply 

• Card cage and guides 

• Fan, line, cord, fuse, power 
& reset switches 



Write or call for our 
brochure which includes our 
application note: 
“Building Computers — 

A Recipe’’ 

INTEGRAND 

8620 Roosevelt Ave. • Visalia, CA 93291 
209/733-9288 

We accept BankAmericard/Visa 
and MasterCharge 

v* 77 


tsSee List of Advertisers on page 162 


Microcomputing, February 1982 165 





















NEW PRODUCTS 


Edited by Linda Stephenson 


Not Just Another Chess Game 
The Elephant Arrives 
Student Training System 
Model III Hard Disk 


Championship Chess 

The Mate is a microcom¬ 
puter peripheral that puts 
chess back in the player’s 
hands. It includes a true sen¬ 
sor chessboard with magnetic 
chess pieces, the appropriate 
interface board for Apple II, 
PET or TRS-80 and chess soft¬ 
ware on cassette. All the 
player does is move the 
pieces; the computer senses 
the move and responds with a 
counter move through LEDs 
on the chessboard. The com¬ 
puter display screen will con¬ 
tinue to show the game in prog¬ 
ress. The accessory interface 
software is documented so the 
user can interface his own 
chess program if he wishes. 
Price is approximately $300. 

Destiny Products, 207 N. 
Kirby St., Garland, TX 75042. 
Reader Service number 463. 


Floppy Disks 

Leading Edge Products, 
Inc., 225 Turnpike St., Can¬ 
ton, MA 02021, has an¬ 
nounced a new line of 
5 Va -inch floppy disks called 
Elephant Memory Systems. 
The line includes seven con¬ 
secutively numbered models 
that cover the requirements of 
virtually all micros. The 
series includes single- and 
double-density, single- and 
double-sided, soft-sectored 
and ten- and 16-sectored 
disks. The disks have rein¬ 
forced hub rings and are 
designed to handle more than 
12 million passes on a single 
track without showing signifi¬ 
cant wear or causing errors. 
The disks are certified error- 
free on a range of certifiers 
and drive manufacturers in¬ 
cluding Shugart, Micropolis, 


BASF, Pertec and Qume. 
Reader Service number 497. 


Modular System for 
Training and 
Development 

The Sintel-85 is a modular 
microcomputer system based 


on the 8085 microprocessor. 
The modular technology pro¬ 
vides a practical approach to 
student training and easy ex¬ 
pansion to suit individual re¬ 
quirements. The Sintel-85 
contains 2K of ROM with ex¬ 
pandable monitor, 256 bytes 
of RAM, three programmable 
I/O ports, a 24-key keyboard 
with eight command keys and 




Destiny Products' Mate peripheral for popular microcom¬ 
puters. 


The Sintel-85 8085-based microcomputer. 
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JUDGE THE REST, THEN BUY THE BEST 

Only GIMIX offers you SOFTWARE SWITCHING between MICROWARE’s OS-9 and TSC’s 
FLEX. Plus you get the power of the GMXBUG system monitor with its advanced debugging 
utility, and memory manipulation routines. A wide variety of languages and other software is 
available for these two predominant 6809 Disk Operating Systems. 
order a system to meet your needs, or select from the 6809 Systems featured below. 

JUDGE THE FEATURES AND QUALITY OF GIMIX 6809 SYSTEMS 

GIMIX’ CLASSY CHASSIS™ is a heavyweight aluminum mainframe cabinet with back panel cutouts to conveniently connect your terminals, printers, drives, monitors, 
etc. A 3 position keyswitch lets you lock out the reset switch. The power supply features a ferro-resonant constant voltage transformer that supplies 8V at 30 amps, + 15V at 
5 amps, and - 15V at 5 amps to insure against problems caused by adverse power input conditions. It supplies power for all the boards in a fully loaded system plus two 
5 Va" drives (yes! even a Winchester) that can be installed in the cabinet. The Mother board has fifteen 50 pin and eight 30 pin slots to give you the most room for expansion 
of any SS50 system available, 11 standard baud rates from 75 to 38.4K are provided and the 1/0 section has its own extended addressing to permit the maximum memory 
address space to be used. The 2 Mhz 6809 CPU card has both a time of day clock with battery back-up and a 6840 programmable timer, it also contains IK RAM, 4 
PR0M/R0M/RAM sockets, and provides for an optional 9511A or 9512 Arithmetic Processor. The RAM boards use high speed, low power STATIC memory that is fully com¬ 
patible with any DMA technique. STATIC RAM requires no refresh timing, no wait states or clock stretching, and allows fast, reliable operation. The system includes a 2 port 
RS232 serial interface and cables. All GIMIX boards use gold plated bus connectors and are fully socketed. GIMIX designs, manufactures, and tests in-house its complete 
line of products. All boards are twice tested, and burned in electrically to insure reliability and freedom from infant mortality of component parts. All systems are assembled 
and then retested as a system after being configured to your specific order. 

56KB 2MHZ 6809 SYSTEMS WITH GMXBUX/FLEX/OS-9 SOFTWARE SELECTABLE 


With #58 single density disk controller. $2988.59 

With #68 DMA double density disk controller. $3248.49 

to substitute Non-volatile CMOS RAM with battery back-up, add.300.00 

for 50 Hz export power supply models, add.30.00 


Either controller can be used with any combination of 5” and/or 8” drives, up to 4 drives total, have data recovery 
circuits (data separators), and are designed to fully meet the timing requirements of the controller I.C.s. 


Chart shows total 
capacity in Bytes for 
2 drives. 


5 Va” DRIVES INSTALLED IN THE ABOVE with all necessary cables 


SINGLE DENSITY _ DOUBLE DENSITY 



Formatted 

Unformatted 

Formatted 

Unformatted 


40 track (48TPI) single sided 

199,680 

250,000 

341.424 

500,000 

2 for $700.00 

40 track (48TPI) double sided 

399,360 

500,000 

718,848 

1,000,000 

2 for 900.00 

80 track (96TPI) single 

404.480 

500,000 

728,064 

1,000.000 

2 for 900.00 

80 track (96TPI) double 

808,960 

1,000,000 

1,456,128 

2,000,000 

2 for 1300.00 



Contact GIMIX for price and availability of 8” floppy disk drives and cabinets; and 5” and 8’’ Winchester hard disk system. 

128KB 2Mhz 6809 DMA Systems for use with TSC’s UNIFLEX or MICROWARES’s OS-9 Level 2 


(Software and drives not included) .$3798.39 

to substitute 128KB CMOS RAM with battery back-up, add.600.00 

for each additional 64KB NMOS STATIC RAM board, add.639.67 

for each additional 64KB CMOS STATIC RAM board, add.988.64 

for 50 Hz export power supply, add.30.00 


NOTE: UNIFLEX can not be used with 5” minifloppy drives. 

GIMIX has a wide variety of RAM, ROM, Serial and Parallel I/O, Video, Graphics, and other SS50 bus cards that 
can be added now or in the future. Phone or write for more complete information and brochure. 

THE SUN NEVER SETS ON GIMIX USERS 

GIMIX Systems are found on every continent, except Antarctica. (Any users there? If so, please contact GIMIX so we can 
change this.) A representative group of GIMIX users includes: Government Research and Scientific Organizations in 
Australia, Canada, U.K., and in the U.S.; NASA, Oak Ridge, White Plains, Fermilab, Argonne, Scripps, Sloan Kettering, 

Los Alamos National Labs, AURA. Universities: Carleton, Waterloo, Royal Military College, in Canada; Trier in Germany; and 
in the U.S.; Stanford, SUNY, Harvard, UCSD, Mississippi, Georgia Tech. Industrial users in Hong Kong, Malaysia, South 
Africa, Germany, Sweden, and in the U.S.; GTE, Becton Dickinson, American Hoechst, Monsanto, Allied, Honeywell, Perkin 
Elmer, Johnson Controls, Associated Press, Aydin, Newkirk Electric, Revere Sugar, HI-G/AMS Controls, Chevron. Computer 
mainframe and peripheral manufacturers, IBM, OKI, Computer Peripherals Inc., Qume, Floating Point Systems. Software 
houses; Microware, T.S.C., Lucidata, Norpak, Talbot, Stylo Systems, AAA, HHH, Frank Hogg Labs, Epstein Associates, 

Softwest, Dynasoft, Research Resources U.K., Microworks, Analog Systems, Computerized Business Systems. 



TO ORDER BY MAIL 

SEND CHECK OR MONEY ORDER OR USE YOUR VISA OR MASTER CHARGE. Please allow 3 weeks for personal checks to dear 
U S. orders add $5 handling if order is under $200.00. Foreign orders add $10 handling if order is under $200.00. 

Rragn orders ewer $200.00 win be shipped via Emery Air Freight COLLECT, and we will charge no handling All orders must be prepaid in U.S. 
funds. Please ncte that foreign checks have been taking about 8 weeks for cdlecDon so we would advise wiring money, or checks drawn on a 
bank account in the U.S.. Our bank is the Continental llinois National Bank of Chicago, account #73-32033 Visa or Master Charge also accepted 
GIMIX INC. reserves the right to change pricing and product specifications at any time without further notice. 

GIMIX* and GHOST* are registered trademarks of GIMIX Inc. c 1981 GIMIX Inc. 

FLEX AND Unite* are trademarks of TechmcaJ Systems 
Consultants Inc. OS-9 is a trademark of Mcroware Inc. See their ads for 
other GIMIX compatible software 


GIMIX Systems are chosen by the Pros 
because of quality, reliability and features. 

Eimix 

The Company that delivers 

Quality Electronic products since 1975. 

1337 WEST 37th PLACE, CHICAGO, IL 60609 
(312)927-5510 • TWX 910-221-4055 


t'See List of Advertisers on page 162 
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Put Your Printer on a Pedestal! 

This printer stand allows you to place a stack of paper under the 
printer for neat paper stacking—Available for most printers. 

(MX-80, MX-80F/T, LPIV, etc.).$24.95 

Larger stand (MX-10.0, Anadex, etc.).$29.95 

Extra Shelves (Shown Above).$9.95 

MX-80 RIBBON RELOADS 

Don’t throw away your worn MX-80 ribbon cassettes. We carry endless loop 
ribbons to replace the worn ribbon in your MX-80 ribbon cassette and save 
money. Installation takes about 3 minutes each. Special otter $3.50/ea., 
$35.00/doz. 

. .-T 1_— D.T. Enterprises *K5* 

jUf jp 171 Hawkins Road 

s _ W - Centereach, New York 
m * M mM (516) 981-8568 (Voice) HBBi 
(516) 588-5836 (Data) 

= = ^ " ~ = MNET-70331, 105 

^ 124 Add $2.00S6H,NYSres.addappr. tax 



TEXAS COMPUTER SYST 

We Offer Lowest Prices On 

"EMS 


TRS-8 


Model II 64k $3288 

All accessories, disk expansions and soft¬ 
ware available at our low discount prices. 
Hard Disks in stock now! SCALL. 

Model III 16k $835 
48k 2 Disk RS232c $2069 

Ideal system for small business use. Has full 
RS warranty. Plus, for limited time with your 
purchase, we are offering a FREE disk of 
utilities, games & business software valued at 
$150. Can today for this special offer. 


Color Computers 


4k Level 1 $319 

16k Extended Basic $469 
16k Extended Basic 
with TCS Memory $439 

Other Color Computers & accessories at com¬ 
petitive prices. Disk Drives in stock. SCALL 


$ CALL FOR PRICES $ 

We offer a full line of Radio Shack computers 
and accessories, as well as TCS custom 
computers and software. 

Call now for our catalog and price list! 


Epson Printers 

The amazing EPSON printers with such 
standard features as 12 tvDe fonts, removable 
print head, complete software control, word 
processor quality, TRS80 graphics, alternate 
character sets and parallel interface 
All printers and interfaces in stock! 

If you buy elsewhere, you’ll probably pay too 
much. Call for our low ..low prices!!! 


For fast, efficient service, H6cirt Of we can a ' r freight from Dallas 

TEXAS COMPUTER SYSTEMS 

P.O. Box 1327 Arlington, Texas 76004-1327 " 328 

Toll Free Number 800 433-5184 

Texas Residents 817 274-5625 


• Payment Money order, cashiers check, 
certified check. Prices above reflect 3% cash 
discount. Call for VISA/MC prices. 


• Prices subject to change any time. 

• No tax out-of-state. Texans add 5%. 

• Many items shipped free. Call. 



External Winchester hard-disk system from MTI. 


16 hexadecimal keys, and a 
six-digit display with address 
and data fields. It is designed 
for expansion up to 64K bytes 
of memory and 256 I/O ports. 
A wide range of expansion 
and interface boards are 
available, including A/D and 
D/A, cassette interface, audio¬ 
visual I/O port interface, 
development frame and im¬ 
mediate expansion board. 

Sintel Systems Ltd., 13 
Ovadia St., POB 9209, Haifa, 
Israel 34564. Reader Service 
number 464. 


Hard-Disk System 
For Mod III 

MTI is offering a 5M-byte 
Winchester hard-disk system 
for use with the TRS-80 Model 
III. Just plug its cable connec¬ 
tor into the rear expansion 
port. The external Winchester 
system uses the Micro 
Systems operating system 
version 3.3.9, which is file- 
compatible with TRS-DOS. 
The 5M-byte Model 1421 is a 


self-contained unit including 
a Winchester drive, con¬ 
troller, power supply and 
cables, priced at $2799. The 
Micro Systems DOS plus 
hard-disk operating system 
costs $299. 

Microcomputer Technolo¬ 
gy, Inc., 3304 W. Mac Arthur 
Blvd., Santa Ana, CA 92704. 
Reader Service number 465. 


Portable 

Communications 

The Axlon Hotline Personal 
Communication Terminal 
can be used to transmit and 
retrieve information from 
databases as diverse as a per¬ 
sonal telephone directory and 
the New York Stock Ex¬ 
change. The terminal mea¬ 
sures 1-5/8x3-9/16x6-3/4 
inches and weighs less than 
11 ounces. It provides a built- 
in modem. The tactile alpha¬ 
numeric keyboard with 43 
functional keys supports a 
64-character ASCII set in up- 


n:.'LGN HOTLINE 


1 


• * **»-«■ r i 


* a 


□ □□□□□□ODD 


aaaaaaaoa 
a a b a mum a a □ m 

£<: : 



The Hotline Personal Communication Terminal from Axlon, 
Inc . 
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The Xitex XM800S is shown here with separate printer and 
video display. 


percase only. The screen is a 
16-character fluorescent dis¬ 
play, titled for easy viewing. 
The terminal offers a 96-char¬ 
acter display memory that 
can be scrolled 16 characters 
at a time, and a 16-character 
display memory in the trans¬ 
mit mode. Costs under $400. 

Axlon, Inc., 170 N. Wolfe 
Road, Sunnyvale, CA 94086. 
Reader Service number 499. 


STD Bus Micro 
Runs CP/M 

The Xitex XM800S 
microcomputer features a 
Z-80 CPU, Mostek STD bus 
cards in a 16-slot card cage, 
dual eight-inch drives and 
CP/M 2.2 operating system. 
The XM800S has an all-metal 
enclosure that can be con¬ 
figured for standard 19-inch 
rack mounting or desk top 
use. Price is $4045. 

Xitex Corp., 9861 Chart- 
well Drive, Dallas, TX 75243. 
Reader Service number 498. 


Apple III Upgrade 

A more powerful Apple III, 
with expanded mass-storage 


capability and professional 
application programs, is of¬ 
fered by Apple Computer Inc., 
10260 Bandley Drive, Cuper¬ 
tino, CA 95014. The new Ap¬ 
ple III features an improved 
operating system, more 
reliable hardware and seven 
new or enhanced software 
packages. In addition, Apple 
III supports up to 256K bytes 
of internal memory. The ex¬ 
panded storage capability is 
provided by the new Apple 
III/ProFile personal mass- 
storage system, a 5M-byte 
hard-disk system. Reader Ser¬ 
vice number 496. 


Speech Synthesizer 

The JBE speech syn¬ 
thesizer is designed to plug in¬ 
to the Apple II. It uses the Vo- 
trax SC-01 phoneme speech 
synthesizer chip. This single 
chip phonetically synthesizes 
continuous speech of unlim¬ 
ited vocabulary from low data 
rates. The SC-01 speech syn¬ 
thesizer contains 64 different 
phonemes and four pitch lev¬ 
els that are accessed by an 
eight-bit code. This board has 
an amplifier that directly con¬ 
nects to an 8 ohm speaker. A 
disk of sample programs is in- 




INTRODUCING. . . 


TEACHER'S AID 


DR. DALEY’S SOFTWARE is excited about our 
latest software release—TEACHER’S AID. 


TEACHER’S AID is the grade management sys¬ 
tem you’ve been waiting for. Its many features 
mean that you can be free from the drudgery of 
hours of record keeping and grade reporting. Now 
you can devote more time to the pleasures of 
teaching. 

TEACHER’S AID is easy to use, menu driven and 
features— 

1. Flexible class assignment structures. This means 
that you can set up and keep records of any com¬ 
bination of homework, quiz, test, lab, etc. 
scores. 

2. Grade averaging done in a variety of ways. 
Grade averages can be prepared using weighted 
scores, possible scores, tables, percent, or a 
combination of these methods. 

3. Student progress reports. 

4. An individualized list of missing assignments. 

5. Easy editing and additions to any of the files. 

6. Reports on either the screen or printer. 

All of this power is yours for only $59.95. 
TEACHER’S AID comes on disk complete with 
comprehensive, easy to read documentation, 
packaged in an attractive binder. 

When ordering please tell us your computer con¬ 
figuration. TEACHER’S AID is available on these 
systems: 

Apple II or Apple II Plus 
(32K with single disk) 

Pet or CBM 2000, 3000, or 4000 series 
(16K with 2040 or 4040 disk) 

TEACHER’S AID will be ready soon on the Atari 
800 and TRS-80 Model I or Model III. 

Call or write for details of our other software offer¬ 
ings. 


NOTE OUR NEW ADDRESS 

DR. DALEY’S SOFTWARE 
Water Street 
Darby, MT 59829 
Phone: (406) 821-3924 

(Hours: 10 a.m. to 6 p.m. Mountain Time) 






The new Apple III has an improved DOS and more memory. 
t^See List of Advertisers on page 162 
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eluded. The speech synthe¬ 
sizer costs $139.95. 

John Bell Engineering, Inc., 
PO Box 338, Redwood City, 
CA 94063. Reader Service 
number 495. 


Test Device 

Anyone who has intercon¬ 
nected terminals, printers, 
modems and microcom¬ 
puters knows the frustration 


of finding out why certain 
hookups don’t work. A fre¬ 
quent solution is to measure 
the voltages on the connector 
pins with a multimeter and 
rewire the cables until the 
system works. The W-DLT 
(data line tester) is a portable 
device that will identify the 
seven most commonly used 
RS-232 data lines and show 
the likely cause of the prob¬ 
lem. The flip of a switch con- 



The W-DLT data line tester from Warren Instrotech. 



John Bell Engineering's plug-in speech synthesizer board. 


dBASE II—$ 595 


00 


FREE BOX OF DISKETTES WITH EVERY ORDER 

30 DAY MONEY-BACK GUARANTEE 

With dBASE II you can extend the power of your microcomputer to 
jobs that were previously reserved for the larger mainframes. Here’s a par¬ 
tial list of applications that dBASE II has been used for: 


»Document Cross Referencing 

* Legal Office Accounting 

* Scheduling 

» Mailing Labels 

* Calendar Events 


• General Ledger • Check Management 

• Journal of Accounts and Writing 

• Accounts Receivable • Time Billing 

• Accounts Payable • Inventory Control 

• Sales Tax Records • Job Costing 

• Payroll • Tax Computation 

If your application calls for managing data, dBASE 11 may be the answer. 

You can create a database and start entering data into it in less than a 
minute. 

Type CREATE, then respond to the dBASE U prompts to name the 
file and define the fields in your records. 

Once the record is defined, you can start entering data immediately, or 
add information later by typing APPEND. In both cases, dBASE 
presents you with an entire record structure for which you simply fill in 
some or all of the blanks. 

Now, for a limited time only, you can purchase the most powerful 
DBMS system for your micro for the incredibly low price of $595 
delivered. We’ll send you a copy of dBASE II, that you can run on your 
system, for 30 days. If you’re not completely satisfied, then just send 
everything back and we’ll return your money, no questions asked! Even 
if you go for another system, you’ll be an informed buyer!! (dBASE II is a 
fine product by Ashton-Tate) 

STANDARD SOFTWARE ,.217 

CORPORATION OF AMERICA 

10 MAZZEO DRIVE, RANDOLPH, MA 0236b 
CALL (617) 963*7220 


LARGEST SELECTION 
OF CPM SOFTWARE 
IN THE U.S.A. 


MASTERCARD 

AND 

VISA ACCEPTED 


verts the tester to a null 
modem, used to connect two 
terminals, modems or micros 
without rewiring any cables. 
This lets any standard device 
communicate with other de¬ 
vices with one standard type 
of cable. The W-DLT costs 
$59.95, Canadian. 

Warren Instrotech Ltd., PO 
Box 5739, Station F, Ottawa, 
Ontario, Canada K2C 3M1. 
Reader Service number 493. 


Daisywheel Forms 
Handling 

Olivetti has introduced two 
serial daisywheel printers 
with automated paper inser¬ 
tion. Both printers offer 
bidirectional printing and a 
fully motorized feeding mech¬ 
anism that loads up to 200 
sheets and automatically re¬ 
covers and reverses stack¬ 
ing. The DY 211/ASF is a 20 
cps unit, priced at $2350. The 
DY 311/ASF prints 34 cps and 
sells for $2870. 

Olivetti OPE, 505 White 
Plains Road, Tarrytown, NY 
10591. Reader Service 
number 492. 


Bus Controller 
Enhancements 

SSM Microcomputer Prod¬ 
ucts, Inc., 2190 Paragon 
Drive. San Jose, CA 95131, 
has announced firmware en¬ 
hancements for its A488, a 
plug-in card that turns the Ap¬ 
ple II into an IEEE 488 bus 
controller. The Version 2.0 
firmware includes secondary 
addressing, binary data 
transfer and bus timeout. It 
also has quiet controller 
capability, which permits two 
or more devices on the bus to 
communicate without bus- 
controller intervention. Op¬ 
tional software drivers are 
now available on disk for 
Pascal and FORTRAN. Price 
is $475. Reader Service 
number 494. 


Color Video RGB 
Monitor 

Panasonic has an advanced 
color video monitor for use 
with microcomputers. The 
Model CT-1350MG features 
selectable AFC constants for 
normal or VTR use and a 



These two daisywheel printers from Olivetti offer automated 
paper insertion. 
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Panasonic's Model CT-1350MG 13-inch color monitor. 


push-button NTSC/RGB 
select swich. It provides BNC 
connectors for NTSC video in 
(loop through) with a 75-ohm 
termination on/off switch and 
an eight-pin connector for 
VTR/VCR playback or RGB 
input. The 13-inch screen 
produces a sharp, clear pic¬ 
ture with horizontal resolu¬ 
tion of more than 400 lines 
from RGB signal, and its glass 
plate cover and light-shade 
hood reduce reflections to 
enhance picture quality. The 
monitor has a three-inch 
round speaker, earphone jack 
and front mounted sliding 
volume control. A built-in car¬ 
rying handle provides por¬ 
tability, and an optional rack 
mount adapter, model CT- 
T3R, is also available. 

Panasonic Video Systems 
Division. 1 Panasonic Way, 
Secaucus, NJ 07094. Reader 
Service number 491. 


Upgraded Single- 
Board Micro 

The new SYM-2 single¬ 
board microcomputer is avail¬ 
able from Synertek Systems, 
PO Box 552, MS 61. Santa 
Clara, CA 95052. The board 
includes an on-board power 
supply, choice of microproc¬ 
essors (6502, 6809 or 6802), 
cassette interface jacks, eight 
toggle switches for user input 
and eight LEDs for user out¬ 
put. Software compatibility 
between the SYM-1 and the 
new SYM-2 has been main¬ 
tained. The expansion and ap¬ 
plication ports are also com¬ 
patible with the SYM-1, so 
that expansion devices such 
as RAM or the new FDC-1 flop¬ 
py disk controller are inter¬ 


changeable between the 
SYM-1 and SYM-2. Price is 
$249. Reader Service number 
490. 


Multi-User Micro 

Altos Computer Systems, 
2360 Bering Drive, San Jose, 
CA 95131, is introducing 
16-bit microcomputers that 
are compatible with a variety 
of operating systems and bus¬ 
iness application programs. 
Up to eight users can share 
the 8086-based ACS8600 sys¬ 
tems, which also use an 8089 
for DMA and I/O and optional 
8087 for fast floating-point 
arithmetic. Floppy and Win¬ 
chester hard-disks provide 
storage of 1 to 80 megabytes. 
The new systems feature er¬ 
ror detection and correction 
and a unique memory man¬ 
agement system that maps 
memory in high-speed RAM. 
The systems support four op¬ 
erating systems, including 
the powerful XENIX system, 
Microsoft’s adaptation of 
UNIX, supporting commu¬ 
nications via UNET. The 
ACS8600 systems also sup¬ 
port CP/M-86, MP/M-86 and 
Oasis-16 operating systems. 
This permits applications in 
Microsoft versions of BASIC, 
COBOL, Pascal and FOR¬ 
TRAN, as well as CIS-COBOL, 
RM-COBOL, Pascal/M-86, C- 
BASIC-86 and C. 

The basic system with 
128K bytes of main memory, 
dual floppy storage of 1M byte 
and no hard disk costs $8990. 
The same system with 512K 
bytes, a lOM-byte hard disk 
and floppy disk backup costs 
$12,990. Reader Service 
number 489. 


C COMPILER 
CP/M HDOS 


MOVE INTO THE 
FAST LANE 
WITH THE. 



AZTEC C COMPILER! 

□ ALL C LANGUAGE FEATURES EXCEPT BIT FIELDS 

□ STRICT ADHERENCE TO THE DEFINITION OF C IN THE C PROGRAMMING 
LANGUAGE" BYKERNIGHAN AND RITCHIE 

□ FAST COMPILATION AND EXECUTION 

□ EXTENSIVE RUN TIME LIBRARY WITH STANDARD 10. STRING FUNCTIONS, 
UTILITY FUNCTIONS, AND CP/M OR HDOS INTERFACES 

□ COMPILER WILL RUN UNDER CP/M or HEATH/ZENITH HDOS - UNIX 
POP 11 cross compilers available 

□ COMPILER PRODUCES ASSEMBLY LANGUAGE SOURCE THAT CAN BE 
ASSEMBLED AND LINKED WITH THE RELOCATING ASSEMBLER AND LINKAGE 
EDITOR SUPPLIED WITH THE PACKAGE OR WITH THE MICROSOFT 
MACRO-80 ASSEMBLER 

□ YES WE DO SUPPORT: static, initialized, and register variables-*- multi¬ 
dimensional arrays+true extern support for multi module linking and private 
library support+short and unsigned datatypes-*-structures and unions-*-while, 
lor,do/while,switch/case, and goto+conditional compilation with #ifdef, 
#ifndef.#else.ffendif-*- all C operators-i-declarations of complex datatypes 
-i-command line arguments large,argv) -*-(open.printf.fclose.open.close.iseek, 
.format,... 

□ OROER BY PHONE OR MAIL - SPECIFY CP/M OR HDOS AND DISK FORMAT. 

IF YOU DO NOT HAVE K&R BOOK YOU SHOULD ORDER IT FOR A LANGUAGE 
REFERENCE MANUAL ADD $3 for shipping to U S. locations. $5 TO CANADA, 
$10 TO allother locations 

AZTEC C II (AZTEC C with float and long support) $195 
WITH K&R BOOK $211 

AZTEC C II UPGRADE TO AZTEC C $80 

AZTEC C. ASSEMBLER. AND LINKER $135 

(does not support floats & longs) 

WITH K&R BOOK $151 

AZTEC C UNIX CROSS COMPILER IPDP 11). $850 

TECHNICAL SOFTWARE SYSTEMS 

BOX 55. SHREWSBURY, N.J. 07701 
(201)780-4004 

N.J. residents add 5% sales tax Call or write for catalog 

AZTEC C is a trademark of MANX Software Systems 
CP/M is a trademark of Digital Research 

W UNIX is a trademark of Bell Labs 


^ See List of Advertisers on page 162 
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UV EPROM ERASER 





• ERASES ALL UV ERASABLE EPROMS (2708,2716,2564, etc.) 

• QUICK FIFTEEN MINUTES ERASE TIME 

• ERASES OVER FIFTEEN EPROMS AT A TIME 

• LAMP LIFE, 7700 HOURS 

• INDUSTRIAL MODEL $68.50. 

• INDUSTRIAL MODEL WITH TIMER & SAFETY INTERLOCK SWITCH $97.50. 

(Rugged steel enclosure with bottom drawer) 


THE BEST 6809 SINGLE BOARD COMPUTER AVAILABLE 


• Floppy Controller • SWTPC compatible 

• Printer Port • Runs TSC Flex 

• RS-232Port • Full Documentation 

FOR THE SS-50 AND S-100 BUS 


PRICE: $589.00 


ASSEMBLED, TESTED, 48 HOUR BURN-IN, 90 DAY WARRANTY 


2114 RAM 300 ns .... 
2716 EPROM 550 ns ... 


$2.95 

$4.50 


STRAIGHT FROM 
THE FACTORY 
& GUARANTEED. 


EPROM PROGRAMMER for 2716,2732 . $99.50 

In Circuit Emulator for 68xx, 8085, Z80 . $99.95 


WE ACCEPT VISA, MASTERCARD, C O D., CHECKS 


phone orders (305) 974-0967 


V* 


LOGICAL DEVICES INC. 

781 W. OAKLAND PARK BLVD. • FT. LAUDERDALE, FLORIDA 33311 


ADD: $300 SHIPPING. $2 00 C O D CHARGES 


^373 


Speed /’noi 

Power IINI 

Efficiency 65D3 systems 


R-EDIT: Edit any program or text with ease! $40 

e FULL CURSOR control. Insert delete, sdd anywhere on the screen. 

• BASIC.assembler, etc. edited without reloading RAM-resident editor. 

• SYSGEN relocates R-E0IT and customizes. 

SPUL65: Printer Spooler & Virtual Indirect File $95/$10 

• DON'T WAIT for your printer. Process words. Write programs. Put multiple 
print jobs in the queue. Keep working while the printer runs! 

• TWO printers accomodated on any ports. Multiple copies with pagination. 

• SYSGEN relocates SPUL65 and allows extensive customization. 

• VIRTUAL INDIRECT FILES on disk. End space problems when using 
temporary files. Now do extensive editing of BASIC with your word processor. 


XREF: BASIC Cross Referencer 


$25 


• TABULATES. Referenced line numbers, ell variable names, and functions. 

• FAST machine language program. 

• DISK based to handle the largest BASIC source files on eny drive. 


FBASIC: BASIC Compiler 


$155/$10 


FAST machine code now can be written with the ease of BASIC. 
SPEED-optimized. native-code compiler. An integer subset of OSI's BASIC. 

DISK based to allow large source and object files. 

EXTENSIONS to BASIC for: Easy interface to system hardware/software. Direct 
access to 6502 registers. Array initialization and optional absolute location. 
WHILE and other structures. Interfacing compiler output and interpreter. 
UTILITIES (plus source), manual, and many useful examples. 




o/lioom 
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CP/M to OSI Translation 

Frustrated by all those good CP/M disks 
that won't run on your OSI CP/M system? 
Send us your disk. $15. and we ll send it 
back with an OSI compatible version. 


Manual orders applied to software 
purchases Programs supplied on 1-in, 

1040 Uo.,1 St. K.ilu..H. 96734 (808) 261-2012 


Data Resource Corporation. Suite 201 



The MFJ-1230 modem uses an inductive coupling technique. 


Originate/ Answer 
Modem 

MFJ Enterprises, Inc., 921 
Louisville Road. Starksville, 
MS 39759, introduces the 
new MFJ-1230 modem. It 
looks and is used like an 
acoustic coupled modem but 
it uses an innovative induc¬ 
tive coupling technique for re¬ 
ceiving. This gives more re¬ 
liable data transfer by 
eliminating errors caused by 
room noise, vibration and 
other problems. This Bell- 
103-compatible modem oper¬ 
ates at O to 300 bits per sec¬ 
ond, features full- and half-du¬ 
plex operation, and is crystal 
controlled for high stability. It 
provides TTL and CMOS in¬ 
puts/outputs as well as 
RS-232 compatibility. This 
allows interfacing to most mi¬ 
crocomputers. Input/output 
ports for a cassette tape 


recorder let you save your 
transmitted data and load it 
back to your computer or 
retransmit it later. Price is 
$129.95. An Apple version 
(MFJ-1231) that plugs into 
the game port is available for 
$139.95, with software. 
Reader Service number 487. 


Business System 

The Victor 9000 16-bit 
microcomputer system 
comes standard with 128K 
bytes of memory and is inter¬ 
nally expandable to 256K or 
512K. Disk capacity is 1.2M 
bytes. The Victor 9000 in¬ 
cludes a detachable keyboard 
with a user-defined function 
key to simplify program 
operation and a standard 
numeric pad. The CRT tilts 
and swivels for comfortable 
viewing. The dual-format 



The Victor 9000 128K-byte micro. 
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16M bytes of on-line Winches¬ 
ter hard-disk storage is now 
available from Dynabyte, 521 
Cottonwood Drive, Milpitas, 
CA 95035. The Dynabyte 
5505 will accommodate up to 
eight users and 16 printers. 
Since it uses the CP/M operat¬ 
ing system, a wide range of 
languages and more than 300 
application programs are 
available to run on the sys¬ 
tem. The 5505-A1 with 6M 
bytes of hard-disk capacity is 
priced at $6995; a 10M ver¬ 
sion sells for $7695 and the 
16M version is S8495. Reader 
Service number 484. 



The Dynabyte 5505, a muiti-user table-top microcomputer. 


screen displays 80 characters 
x25 lines in normal format 
and 132 characters x 50 lines 
in expanded format. The 
screen simultaneously dis¬ 
plays high-resolution graph¬ 
ics, bar charts, pie charts, 
diagrams and schematics. 
Price is $4995. 

Victor Business Products, 
Kidde, Inc., 3900 North Rock¬ 
well St.. Chicago, IL 60618. 
Reader Service number 488. 


Multi-User Micro 

A low-cost business micro¬ 
computer that features up to 



PERSONAL INCOME TAX INTERVIEW PROGRAM written 
in BASIC by a tax attorney as he would conduct a personal inter¬ 
view to organize taxpayer’s data into Federal income tax categories 
for 1981 tax returns. Program leads the user through an extensive 
checklist of personal events which can have income tax consequences, 
giving numerous examples and explanation of tax law for each 
YES answer. 

Covers events such as marriage, divorce, birth, death, employ¬ 
ment, lay-offs, retirement, travel, change of residence, accidents, 
illness or injuries, business ventures, self-employment, education, 
investments of money or time, prizes, scholarships, insurance recov¬ 
eries, tax-exempt income, bad debts, etc., as well as the commonly 
known income items and deductible expenses. 

Program also carries out computations for depreciation schedules, 
joint vs. separate returns, itemized vs. standard deductions, depre¬ 
ciation vs. tax credits, etc., in order to help make important tax 
decisions. Includes 1981 Tax law changes, references to related areas 
such as gift and inheritance taxes, trusts, estates, partnerships, corpo¬ 
rations, pension and retirement plans, tax-exempt organizations, etc. 
Includes booklet of useful IRS tax forms, other tax publications, 
and toll-free phone number of tax attorney. Available on cassette or 
diskettes for most popular micros. Price.$49.95 

OTHER POS PRODUCTS... 






POS-lOONRZl Tape Drive Controller/Formatter . . . . 
POS 800/1600 Universal Tape Drive Controller . . . . 
(4K/16K buffer, RS-232 or Parallel Ports to CPU) 

POS I/O Conversion Kit for IBM Office Selectric . . . 
POS ASCII Printer Interface for IBM I/O Selectric . . . 
POS IBM ASCII Selectric Printer (Parallel Interface) 
GTE IS Model 560 ASCII Selectric I/O Terminal 
POS Daisy-Wheel Printer Interface for TRS-80 Model I 
Variable Width FORMS TRACTOR for 15" Selectrics . 


$795.00 

$1495.00 

$150.00 
$249.95 
$895.00 
$995.00 
. $249.95 
. $95.00 


PACIFIC OFFICE SYSTEMS 

2265 Old Middlefield Way • Mt. View, CA 94043 • (415) 493-7455 


Z8 BASIC 

COMPUTER/CONTROLLER 



As featured in 


Byte Magazine, July and August 1981 

•On board tiny BASIC Interpreter. 

•2 on board parallel ports. 

•Serial I/O port 
•6 interrupts. 

•Just attach a CRT terminal and 
immediately write control programs 
in BASIC. 

•BAUD RATES 110-9600 BPS. 

• Data and address buses available for 
124K memory and I/O expansion. 

• 4K RAM, 2716 or 2732 EPROM 
operation. 

•Consumes only 1V 2 WATTS 

Z8 Basic Microcomputer/Controller 


Assembled & Tested.$195.00 

Complete Kit.$165.00 

Universal Power Supply 
( + 5, +12, & -12v).$ 35.00 


SWEET-TALKER, 

IT GIVES YOUR COMPUTER 
AN UNLIMITED VOCABULARY. 



4s Featured In 

Byte Magazine, September 1981 


•Utilizes VORTRAX SC-01A speech 
synthesizer chip. 

• Unlimited vocabulary. 

•Contains 64 different phonemes 

which are accessed by an 8-bit code. 
•Text is automatically translated into 
electrically synthesized speech. 

• Parallel port driven or 

Plug-in compatible with APPLE II. 
•On board audio amplifier. 

•Sample Program for APPLE II on 
cassette 
SWEET-TALKER 
Assembled and Tested 

Parallel Port Circuit Card.$139 

APPLE II Plug in Card.$149 

VORTRAX is a trademark of Federal Screw Works 


MICROMINT INC. 

917 Midway 
Woodmere, N.Y. 11598 


DISK-80 

EXPANSION INTERFACE 
FOR THE 
TRS-80 MODEL I 



As Featured In 
Byte Magazine, March 1981 


•Disk controller (4 drives) 

• Hardware data separator 

• Buffered TRS-bus connector 

• Real-time clock 

• Printer port (optional) 

DISK 80-ASSEMBLED & TESTED 


with 32K RAM.$329.95 

Centronics Printer 

Port add.$ 50.00 

DISK-80 pc board.$ 48.00 

Printer/Power Supply 

pc board.$ 16.00 

Complete Kit with 32K 
RAM and Printer Port.$275.00 


TRS-80 is trademark of Tandy Corp. 



Z8 is a trademark of Zilog Inc. 

To Order: Call Toll Free -1-800-645-3479 
(In N.Y. State Call: 1-516-374-6793) 

For Information Call: 1-516-374-6793 


^See List of Advertisers on page 162 
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NEW SOFTWARE 


Edited by Linda Stephenson 


TRS-80 Communications Program 
CP/M Report Generator 
For the Farmer/Rancher 
This Program Never Forgets 
Flying High with PET 


Smart Terminal 
Program 

Commwhiz is a machine- 
language program that lets 
you operate either the TRS-80 
Model I or III as a smart termi¬ 
nal. You can use your micro 
for communicating with The 
Source. CompuServe and a 
variety of bulletin board sys¬ 
tems. Commwhiz provides 
uploading, downloading, disk 
loading and saving of text pre¬ 
pared with Scripsit or Electric 
Pencil, BASIC programs or 
machine-language source 
code files. You can automati¬ 
cally send customized mes¬ 
sages for sign-in and log-on, 
as well as special characters 
and control characters. DOS 
commands can be executed 
in the terminal program. 
Priced at approximately $80. 

VolksMicro Computer Sys¬ 
tems, Inc., 202 Packets Court, 
Suite C, Williamsburg, 
VA 23185. Reader Service 
number 466. 


Report Design Tool 

InfoStar is an application 
development tool for both 
novice and experienced com¬ 
puter users. This report gen¬ 
erator/file processor for CP/M- 
based micros lets you produce 
business reports and tailor ex¬ 
isting applications programs 


without the help of a program¬ 
mer. Just specify the format 
of the data and InfoStar will 
write the code. InfoStar can 
query a collection of files, 
print information based on 
the data in the files in a format 
designed by the user and up¬ 
date or open new files based 
on the data it has processed. 
The program can operate si¬ 
multaneously across multiple 
files. InfoStar is intended to be 
used with MicroPro’s Data- 
Star data entry program. Info¬ 
Star costs under $1000. 

MicroPro, 1299 Fourth St., 
San Rafael, CA 94901. Reader 
Service number 467. 


Down on the Farm 

American Small Business 
Computers, 118 South Mill 
St., Pryor, OK 74361, is offer¬ 
ing the Farm and Ranch Man¬ 
agement series. The 13 pro¬ 
grams in the series were de¬ 
veloped by Oklahoma State 
University division of Agricul¬ 
ture, and run on TRS-80 
Models I, II and III. Programs 
are available to simulate feed¬ 
ing situations for beef cattle, 
evaluate energy, protein, cal¬ 
cium and phosphorus content 
of ration, compare participa¬ 
tion with non-participation in 
government wheat-feed grain- 
cotton programs, compute 
the cost per bushel for on- 


farm grain storage and even 
to calculate anticipated Okla¬ 
homa and Federal estate tax¬ 
es. Prices range from $ 15-$35. 
Reader Service number 468. 


Ready Reference 

Earthquake Country Soft¬ 
ware's High-Level Applica¬ 
tions Language (HAL) system 
will remember what you want 
to remember. If you need to 
store a new type of document, 
tell HAL what the data looks 
like and the system will create 
a custom filing system for this 
new document. Or if you want 
several ways of displaying the 
documents for reference, tell 
HAL how you want the reports 
to appear. The system asks for 
the information it needs to set 
up the files, remember the 
data and write your reports. 
You converse with the system 
in simple English (or German 
or French or. . .). If your lan¬ 
guage isn’t simple, the sys¬ 
tem will learn your vocabu¬ 
lary. Built-in modules include 
relational database manager, 
transaction analyzer and data 
dictionary controller. All com¬ 
mands are menu-driven or 
self-prompting, and the sys¬ 
tem is self-documenting. 

Earthquake Country Soft¬ 
ware, 18771 Blythswood 
Drive, Los Gatos, CA 95030. 
Reader Service number 469. 
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PET Navigator 

An air navigational aid is 
available to pilots for use on 
the Commodore PET/CBM 
microcomputer. RNAV3 Nav¬ 
igator obtains true straight- 
line courses for aircraft hav¬ 
ing DME equipment and 
VOR-to-VOR courses for air¬ 
craft without the DME ability. 
It performs hundreds of trigo¬ 
nometric functions per flight, 
handles the spherical nature 
of the earth (polar coordi¬ 
nates) and always searches 
for the closest radio signed 
while the flight path is being 
calculated. The pilot provides 
only four items: flight option, 
waypoint interval (if DME is 
used), departure coordinates 
and destination coordinates. 
The resulting calculated flight 
path is then displayed and/or 
sent to a printer. Each way- 
point of the flight contains the 
closest VORTAC code name, 
radio frequency, radial and 
distance from path. Each 
point also displays the mag¬ 
netic compass bearing, nauti¬ 
cal miles traveled and miles 
left to complete. 

The program comes in two 
versions. One fits within the 
8K PET. covers the three 
Pacific states, Idaho, Nevada 
and Arizona, and costs $25. 
A 16K version covers the elev¬ 
en continental states west 
of the 102nd Meridian, and 
costs $30. 

Briley Software, Box 2913, 















Livermore, CA 94550. Reader 
Service number 470. 


PET Utility 

The PET/CBM Cross Refer¬ 
ence program is similar to 
cross reference programs 
found on many larger com¬ 
puters. with several signifi¬ 
cant additions. Cross refer¬ 
ence programs show program 
structure by displaying line 
numbers that are GOTOed 
or GOSUBed to from other 
lines in the program, and list¬ 
ing the line numbers in which 
different variables appear. 
The user simply enters the 
program name, the desired 
listing format and the pres¬ 
ence of special software com¬ 
mands (such as those used by 
Superkram). The program 
will first provide a formatted 
listing of the program, fol¬ 
lowed by a line number cross 
reference, a variable cross ref¬ 
erence and, finally, program 
optimization statistics. Price 
is $29.95. 

Oppenheimer Software. 79 
St. Boat Basin, # 39, New 
York, NY 10024. Reader Ser¬ 
vice number 471. 


Micro Marketing 

The Meta-Market system is 
a complete marketing pack¬ 
age. An unlimited number of 
clients can be stored, and 
each client can have five em¬ 
ployees, associates or family 
members cross-referenced. 
The system tracks status 
codes, prospecting codes, 
marketing codes and birth- 
dates, and prepares lists, la¬ 
bels and letters. The software 
runs on the IBM personal com¬ 
puter with 64K bytes of mem¬ 
ory, twin disk drives and any 
80-column or larger printer. 
The system is written in IBM 
advanced BASIC and requires 
the IBM DOS for support. 

Metamorphics. Inc., 154 
Montgomery Ave.. Bala Cyn- 
wyd. PA 19004. Reader Ser¬ 
vice number 472. 


Small-Business 

Forecasting 

Business Planner, a model¬ 
ing package for entrepreneurs 
starting or expanding a small 


business, is available from 
Duosoft Corp.. Box 1827, 
Champaign. IL 61820. The 
program groups labor, equip¬ 
ment and other costs into in¬ 
come-related projects, help¬ 
ing you design and develop 
sound business plans. Proj¬ 
ects are combined into a mod¬ 
el that generates graphic pro¬ 
jections and estimated finan¬ 
cial statements. By exploring 
alternate models you can 
evaluate critical timing and 
resource allocation decisions. 
You can compare actual re 
suits with the model to focus 
attention on problems that 
might hurt future perfor¬ 
mance. Business Planner is 
now available for the Apple II 
and III, for $297.50. Reader 
Service number 473. 


Land Mobile Support 

Front Range Communica¬ 
tions, Inc., Box 12010, Boul¬ 
der. CO 80303, is introducing 
a line of computer products 
for the land mobile and relat¬ 
ed industries. The EMI (elec¬ 
tro-magnetic interference) 
intermod program predicts 
radio frequency interference 
possibilities at radio com¬ 
munications sites. The pro¬ 
gram will find and define 
intermodulation products to 
the ninth order for two and 
three transmitter combina¬ 
tions. and harmonic combina¬ 
tions to the sixth order. It 
reports products within the 
passband of the co-located re¬ 
ceivers, and accepts variable 
bandwidths and up to 100 
transmitters and 100 receiv¬ 
ers. The program will create a 
disk file report of the findings 
and will print and format a 
written report. 

Horizon is an interactive 
program that gives the com¬ 
munications engineer path 
loss information on VHF and 
UHF radio paths. Enter the 
geographic coordinates, fre¬ 
quency. antenna gain, feed 
line loss and K factor. Horizon 
tells you the distance, direc¬ 
tion, path loss and antenna 
height required. If you enter 
bandwidth and power it will 
give required receiver sensi¬ 
tivity. If you enter antenna 
height it will give you dis¬ 
tance to radio horizon. The 
programs require CP/M, disk 
drive, Z-80 CPU with 48K 
bytes memory. Priced at 



Riverbamk Software Inc. 
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PROUDLY INTRODUCES 


INTERNATIONAL GRAN PRIX 


an arcade-like race car simulation 

by RICHARD ORBAN 
author of THREE MILE ISLAND* 


REQUIRES 
APPLE II* * OR 
APPLE II PLUS* * 
48K, 13 OR 16 
SECTOR DISK, 
PADDLE CONTROL 


VISAfMASTERCHAHGE 
MONEY OROERS/COD 
DEALER/DISTRIBUTOR 
INQUIRIES INVITED 


131 ifllbfl? 

:lH ■ r 

i 

I 1 

'' 1| . 


1 


1 



$30.00 PER DISK 

MD RESIDENTS ADD 5% 
U S. CURRENCY ONLY 

See your local dealer 


INQUIRIES AND 
ORDERS 301-479-1312 
SMITH'S LANDING ROAD 
POST OFFICE BOX 128 
DENTON. MD 21629 


• SPECIAL FEATURES • 

Five GRAND PRIX-style road circuits, including: Oulton Park, War¬ 
wick Farm, Karlskoga, and Monaco • Five speed manual or 
automatic transmission (with or without cruise control) • Eight 
levels of difficulty. 

• ADDITIONAL FEATURES • 

Speeds to 198 MPH • controlled skids • spinouts • spectacular crashes • hair pin turns • 
narrow corners • obstacles • identified circuit features • number of laps selection • 
flashing last lap indicator • 'Christmas tree’ controlled start • switch for silent operation • 
blue post marks 300' intervals • best lap/best race times posted • fully instrumented control 
panel: lap timer • race timer • indicator lights • edge detectors • position indicator • 
steering indicator • moving speed tape • lap counter • gear and RPM indicators • operating 
tuel gauge 


RIVERBANK WILL REPLACE DAMAGEO DISKS WITHIN 1 YEAR OF PURCHASE. RETURN DISK WITH PROOF OF 
PURCHASE PLUS FIVE DOLLARS POSTAGE AND HANDLING FOR IMMEDIATE REPLACEMENT 
(TEN DOLLARS OVERSEAS) 

'TRADEMARK MUSE CO. BALT MO •• APPLE COMPUTER INC CUPERTINO CA 


Special versions for 
the Apple, Radio 
Shack, Commodore, 
Atari, IBM P.C., and 
other small systems 
will be available soon. 

For immediate noti¬ 
fication of availability, 
please send name, ad¬ 
dress, and description 
of system. 

See December is¬ 
sue of Kilobaud for full 
page description or 
send for brochure. 


FORTH 


FOR/MAT™ 

SCREEN EDITOR 

A MUST FOR THE SERIOUS FORTH 
PROGRAMMER 

• All code is Forth-79standard. Each line 
of code is fully explained and flow¬ 
charted (Forth style) for easy 
modification. 

• This editor works just like the popular 
word processors on the market except it 
is written in high level forth and is 
confined to the 1024 byte boundary of a 
forth screen. 

• There are over 20 different commands 
for cursor positioning, text modification, 
tabs, relocating lines, spreading lines, 
and moving lines to other screens. 

• Insert mode is toggled on and off for 
midstream insertionsanddeletions. Text 
ahead of CP is moved right during 
insertion and left during deletion if insert 
mode is on. 

• Column position is displayed at all 
times. 

• Bomb proof — all unused control 
codes are trapped. 

• Must be used with a CRT that has 
cursor addressing or* with a memory 
mapped video. 

• Send check or money order in the 
amount of $50.00 and receive complete 
source code, flowcharts, documen¬ 
tation, and instructions for bringing up 
on your system. 

KV33 CORPORATION 
P.O. BOX 27246 
TUCSON, AZ 85726 
(602) 889-5722 
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$49.95, each. Reader Service 
number 474. 


Legal Timekeeping 
And Billing 

This menu-driven package 
for the law office provides pro¬ 
fessional-looking client state¬ 
ments and a billing rate sum¬ 
mary that shows the lawyer 
where time is most profitably 
spent. Check totals for error 
checking and receivables ag¬ 
ing reports are included. The 
system accommodates legal 
accounting activities includ¬ 
ing straight time billing, con¬ 
tingency cases, flat fees, re¬ 
tainers and advances. Hidden 
direct costs such as mileage, 
document reproduction and 
postage can be billed to the 
client. A program option 
allows automatic interest 
charging on unpaid balances. 
Legal Timekeeping and Bill¬ 
ing will operate on any CP/M- 
based system with dual disk 
drives. Priced at $495. 

MBA Software, Inc., 270 
Sunkist Lane, Los Altos. 
CA 94022. Reader Service 
number 476. 


APL Interpreter 

Three versions of TIS-APL 
are now available for the 
North Star microcomputer, 
on disk configured for double- 
or quad-density, 56K or 64K 
of memory. Version 1, for 
educational uses, contains all 
the primitive APL features 
and costs $295, U.S. Version 
2, the software development 
version, contains the APL 
primitives and all the file¬ 
handling and editing features 
of APL; it costs $495, U.S. The 
Version 3 contains all the fea¬ 
tures of Version 2, plus future 
updates and enhancements to 
APL at no charge and com¬ 
plete access to Telecompute’s 
user-inquiry service; cost is 
$1195, U.S. 

Telecompute Integrated 
Systems, Inc., 251 Spadina 
Ave., Toronto, Ontario, Cana¬ 
da M5T 2E2. Reader Service 
number 481. 


Language Tutor 

The Micro-Deutsch set in¬ 
cludes 24 grammar lessons, 
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covering all material of an in¬ 
troductory German course. 
Four test units are also in¬ 
cluded. Grammar lessons use 
substitution transformation 
drills, item ordering, translat¬ 
ing and verb drills. Drill 
vocabulary is based on use 
frequency lists. Micro- 
Deutsch is suitable for use 
with any high school or col¬ 
lege introductory text. The 
program runs on Apple and 
PET microcomputers. The 
PET version includes a spe¬ 
cial foreign language charac¬ 
ter chip. Price is $ 179, on disk 
or cassette. 

Krell Software. 21 Millbrook 
Drive, Stony Brook, NY 11790. 
Reader Service number 478. 


OSI Screen Editor 

Edit All is a full screen 
editor for OSI computers from 
DMP Systems, 319 Hampton 
Blvd.. Rochester, NY 14612. It 
replaces the standard I/O rou¬ 
tines to allow the user to edit 
any program line that is on 
the screen. As editing takes 
place, the line is dynamically 
expanded or contracted. Edit 
All supports a scroll window 
screen handler that lets you 
define where on the screen 
you want your output to go. 
The window’s length, height 
and width are user-controlled. 
Full cursor control and in¬ 
stant screen clear are includ¬ 
ed. Edit All works with OS65D 
BASIC and assembly lan¬ 
guage. Price is $19.95, on disk. 
Reader Service number 475. 


Medical System for 
Apple 

Comma is a medical man¬ 
agement system for practices 
of up to nine doctors. It fea¬ 
tures total accounts receiv¬ 
able control with variable 
period aging reports, delin¬ 
quency notices, daily cash re¬ 
ports, statements, journal and 
day sheet. Patient accounts 
can be entered as families or 
individuals, and can be dis¬ 
played at any time to review 
current balance and correct 
aging balances. Comma pro¬ 
vides insurance forms handl¬ 
ing with AMA, Blue Cross, 
Blue Shield, Medicare, Medi¬ 
caid, Medi-Cal and Champus 
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forms, printed for interim or 
period-to-date transactions. 
Itemized Super Bill/universal 
claim form can be printed at 
time of service or later. Prac¬ 
tice management features in¬ 
clude daily and period-to-date 
reporting of services per¬ 
formed, by doctor and prac¬ 
tice and period-to-date 
diagnosis analysis. Comma 
also features a recall appoint¬ 
ment scheduler with recall 
report, mailing notices and 
labels. The minimum hard¬ 
ware requirements are Apple 
II + with 48K bytes memory, 
24 x 80 video card, three mini¬ 
floppy drives and 80-column 
printer. Price is $1495. 

Spectra/Soft, Inc., PO Box 
277, Chandler, AZ 85224. 
Reader Service number 482. 


Centronics 739 
Graphics 

Centronics Data Computer 
Corp., Hudson. NH 03051, 
has announced the availabili¬ 
ty of three new software pack¬ 
ages designed to support the 
Model 739 graphics printer. 

A graphics driver. Enhanced 
Graphics Software from Com¬ 
puter Station of St. Louis, MO, 
allows printing of the Apple’s 
hi-res screen. Price for the 
graphics driver is $44.95. 

Graphtrix, by Data Trans¬ 
forms, Inc., of Denver, CO, is a 
graphics screen dump and a 
text formatting program that 
adds graphics, footnotes and 
chapter capabilities to the Ap¬ 
ple Writer text editing sys¬ 
tem. Functions such as mag¬ 
nification, normal/inverse, 
page centering and titles can 
be accessed with a single Ap¬ 
plesoft command. Price is $65. 

NewScript is a word pro¬ 
cessing package designed for 
use with the TRS-80 Models I 
and III. NewScript supports 
right margin justification of 
text, all character fonts, su¬ 
perscripts and subscripts, 
double-width characters and 
underlining. Priced at $99.95. 
Reader Service number 477. 


Energy System 
Design 

Energy is a . series of pro¬ 
grams for design calculation 
of heating and cooling loads 
on a room-by-room basis with 


totals for zones and total 
building. Energy consists of 
three main modules for data 
input, calculation and output. 
There are also overlays and 
several auxiliary modules. 
The inputs are basic building 
data followed, in any se¬ 
quence, by partitions, ex¬ 
terior walls, floor, roof, glass, 
doors and room data. Vertical 
surfaces may face in any of 
eight directions. The calcula¬ 
tions are based on ASHRAE 
Fundamentals , and use the 
CLTD method of determining 
hourly loads, allowing for 
thermal delay by using specif¬ 
ic heat, density, K and posi¬ 
tion of the insulation within 
the surface. The price is 
$ 1000 . 

W.E. Monks & Co., 3073 
North High St., Columbus, 
OH 43202. Reader Service 
number 479. 


Business Packages 
for TI 99/4 

Three new small-business 
applications for the TI 99/4 
microcomputer are offered by 
Creative Discount Software, 
256 South Robertson, Suite 
2156, Beverly Hills, CA 
90211. The applications 
packages include a VisiCalc- 
like spreadsheet program, a 
small business payroll system 
and a financial management 
program. The new spread¬ 
sheet program, called BDB, al¬ 
lows TI users to create spread¬ 
sheets with alphabetic and 
numeric data to general finan¬ 
cial forecasts and pro forma 
income statements. The sys¬ 
tem will create databases up 
to 80K bytes. 

The payroll system can 
handle up to 100 employees, 
and will automatically com¬ 
pute payrolls for weekly, bi¬ 
monthly or monthly employ¬ 
ees. The system provides 
complete audit trail and re¬ 
ports for monthly payments, 
quarterly reports and W-2 
preparation. 

The project management 
system lets the user define 
custom charts of accounts, fix 
budgets, accumulate costs 
and estimate fund require¬ 
ments. The system also pro¬ 
vides management displays 
and reports to keep budgets 
on target. The three packages 
each cost $80. Reader Service 
number 480. 


















r We've cornered the market! 

rmraSy mms766n 

VERSATILE ,|T nr T NSC 

USER PROGRAMMABLE CHIP 

• Any key sequence, including constants 
and data entry points, may be stored 
automatically in the Load Mode and 
executed in the Run Mode 

• 102 step storage capacity of up to 47 
different keys arranged in a 12x4 matrix 

Its possible to build many projects with this 

chip. Pin outs and specs supplied with order. 

(#010003) S4.95 


• WATCH A 
GUTS W 

S10009 LED WATCH GUTS 

(untested) .75 

S10010 L C D. WATCH GUTS 

(untested) .75 

SPECIAL: Mix and Match. BUY four watch guts 
for $2 00 


■ttPLUG INTO SAVINGS! 1 


Motorola 4MHz Crystal Oscil. 

5V In. 4MHz Out. TTL Compatible 
w/pin outs 4.95 



S10001 PARTS BOARDS 

The perfect way to fill up your parts 
bin on a budget! We found all sorts of 
neat resistors, discretes, caps. ics. 
etc 2.00 


B10003 Color Burst Crystal 

3 579545 MHz 



OR 10/4.75 


COPPER CLAD 

S10024 8"x9" Double sided PC. 

Material (G-10) 

Epoxy 1.29 


LINE PRINTER 
HAMMER DRIVER BOARD 

Each board contains approx 130 
each =MJF800 (Silicon Darling- 
ton NPN hie 750 1 5A) About 
S130 00 worth over 100 1N4001 
diodes plus support chips The 
whole package is yours for only 
. $19.95. Si0023 


Z10006 10 Segment L.E.O. Bar 

6raph (Green) 3.50 






Z10009 4 Digit. .5" Clock 

Display w/colon. 

CC Red 1.K 




A10023 Solder less Luq 

Assortment SOPopular 
Sizes Just S2 49 


SHOCKING SAVINGS 


B10004 


15V N Cell (Evereadyl 
This will run your watch 
guts a lot longer than a 
button cell's 25 
Right Angle Phono Jack 
(PC Mount)20c each 
Acid Brush 25c each 5 
SI 00 

Solder Brush 50c each 3 
SI 00 

18 3 6' Line Cord $2 95 
2 S5 00 


Vi WATT 
RESISTOR 
ASSORTMENTS 


M&M- DESCRIPTION 

A10003 


A10004 


PRICE 

Resistor Assortment A 
10 each: 1 ohm. 1.5 ohm, 

2 ohm, 2 7 ohm. 3 ohm 3 6 
ohm. 4.7 ohm, 5 6 ohm. 6 8 
ohm. 8.2 ohm. $2 95 
Resistor Assortment B 

10 each 10 ohm. 12 ohm. 

15 ohm. 18 ohm. 22 ohm. 

27 ohm. 33 ohm. 39 ohm. 

47 ohm. 56 ohm 2.95 
A10005 Resistor Assortment C 
10 each: 68 ohm. 82 ohm. 
100 ohm. 120 ohm. 

150 ohm. 180 ohm. 

220 ohm. 270 ohm. 330 
ohm. 390 ohm 2 95 

A10006 Resistor Assortment 0 
10 each: 470 ohm. 

560 ohm. 680 ohm 820 
ohm. IK. 12K. 1.5K, 18K. 
22K.2 7K 2 95 

Resistor Assortment E 
10 each 3 3K.3 9K.4 7K. 
56K. 6.8K. 82K. 10K. 12K. 
15K. 18K 2.95 

A10008 Resistor Assortment F 
10 each. 22K. 27K. 33K. 
39K. 47K. 56K. 68K. 82K. 
10OK. 120K 2 96 

Resistor Assortment G 
10 each 150K 180K.220K. 
270K. 330K. 390K. 470K. 
560K 680K 820K. 2.95 

Resistor Assortment H 
10 each: 1M 12M. 1 5M 
18M.2 2M. ? 7M. 3 3M 

3 9M.4 7M.5.6M 2 95 

Resistor Assortment A-H 
Includes all resistor 
assortments (800 
pieces). 1795 


A10007 


A10009 


A10010 


A10011 



X10003 

4.5 VC @ 200MA ADAPTOR 
S2 95 ea 


INSTANT 

REBATE 

When your order totals S50 or more, 
you may take S5 off the total of your 
order. 

It's almost like finding a five dollar 


SHOCKING SAVINGS 
CONT. 



FI 0042 1000MFX25V 

Electrolytic (R) 

35c ea BULK PRICE 10-3 001 

B10002 22 44 156 Tin Edge 
Connector 99c 


sa&iia 

Electronic Sales, Inc. 

Phone (206) 682-5025 (in Wash. State) 
2300 First Ave., Seattle, Washington 98121 


^363 


JANUARY SPECIALS 


6-PACK CALCULATORS 
S6.95 

Unbelievable Assortment" 
Factory lemons - most are easily repaired 
National Semiconductor 





(A10014) 


FLOPPY DISC DRIVE 

Trade-ins. out ot Bank Bookkeeping System. 



5!4" 40 TRACKS 
12 MSEC ACCESS TIME 
MODEL #6106 
MANUAL $15.00 EA. 


For Phone Orders: 

TOLL FREE HOT LINE 
1-800-426-0634 




For Areas Outside Of Washington State 
(Including Alaska & Hawaii) 

TERMS: Minimum order $10.00/U.S. Funds Only / Open ac¬ 
count to schools and government agencies / All orders 
shipped U P S. or P.P. / Add 10% (postage & handling) for or¬ 
ders under $100.00. For orders greater than $100.00, we ll pay 
the freight / Back-ordered items shipped prepaid / Washing¬ 
ton State residents add 5.4% sales tax / MasterCard & Visa 
accepted / C.O.D.'s add $2.00 extra. 

We reserve the right to limit quantities / All items subject to 
prior sale / We reserve the right to substitute manufacturers. 



SAVE 

$$$ 


TRS-80 


SAVE 

$$$ 


MICROCOMPUTERS 


CALLUS... 


SAVE MONEY 



Model II 
64 K 

$3270.00 
up to 16% 
discount off 
retail 


CALL COLLECT: 

512-689-5536 


Master Electronics, Inc. ^ 72 

154 N . 5th, Raymondville, Tx. 78580_ 



Form F48 Provided 


Wm 

Standard Warranty On Merchandise 



Authorized TRS-80 Dealer, Store #F-723 
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CALENDAR 


Computer Swap America 

Computer Swap America, a high technology flea market, will 
be held Feb. 6, at the Orange County Fairgrounds in Costa 
Mesa, CA, and on April 24 at the Santa Clara County Fair¬ 
grounds in San Jose, CA. Both shows will be held from 10 am to 
6 pm. Admission is $3. 

For further information contact Computer Swap America, PO 
Box 52, Palo Alto, CA 94302. 415-494-6862. 


Delaware Computer Faire 

The fourth annual Delaware Computer Faire will be held 
March 6 from 8:30 am to 3:30 pm at Delaware State College in 
Dover, DE. The Faire is planned for K-12 teachers, admin¬ 
istrators and parents who want information on the classroom 
use of computers. 

The program will include a computer programming contest, 
a calculator contest, workshops and demonstrations of com¬ 
puter use in the classroom. 

For more information contact William J. Geppert, State 
Supervisor, Mathematics, Dept, of Public Instruction, Town¬ 
send Building, PO Box 1402, Dover. DE 19901. 302-736-4885. 


The Fifth Annual 

Computers in Education Conference 

The fifth annual Computers in Education Conference will be 
held at Seattle Pacific University, Seattle, WA, on March 12 and 
13. The two day program will have seven concurrent talks, 
workshops and discussions at each session. Special emphasis 
will be on the use of microcomputers in the K-12 curriculum. 
^ For further information contact Tony Jongejan, Everett H.S., 
Everett, WA 98201. 


North American 

Computer Othello Championship 

The North American Computer Othello Championship will 
be held May 15 and 16 at the Learning Resources Center, 
Andersen Hall, Northwestern University, Evanston, IL. The two 
day tournament will be held to identify computer champions in 
three categories: microcomputer systems (located on site), 
mainframe systems (telephone hookup) and special-purpose 
Othello machines. 

To enter and/or receive information about tournament rules 
and lodging write to Professor Peter W. Frey. Department of 
Psychology, Northwestern University, Evanston, IL 60201. 


Charlotte Hamfest and Computerfair 

The 1982 Charlotte Hamfest and Computerfair will be held 
March 20-21 at the Charlotte Civic Center, Charlotte, NC. 

For more information contact Lane Tarleton, 800-845-6183. 


Tutorial Week East 

Tutorial Week East, sponsored by the IEEE Computer So¬ 
ciety, will be held in Orlando, FL, on March 22-26. It will in¬ 
clude 15 tutorials in three different areas: VLSI, microprocessor 
interfacing techniques and graphics; software design, analysis 
and techniques; and data communications, computer network¬ 
ing and databases. 
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For registration information contact Tutorial Week East ’82, 
PO Box 639, Silver Spring, MD 20901. 301-589-3386. 


Southcon/82 

The Southcon/82 show and convention will be held in 
Orlando, FL, March 23-25. 

For more information contact Robert Myers, 213-475-4571. 


Computer Hobbyists 

And Amateur Radio Convention 

Gateway Amateur Radio Association is sponsoring a comput¬ 
er hobbyist and radio amateur convention at the Chase Park- 
Plaza Hotel in St. Louis, MO, March 27 and 28. 

For more information contact GARA, PO Box 8432, St. Louis, 
MO 63132. 314-361-4965. 


Infocom ’82 

The IEEE Computer Society and the IEEE Communications 
Society will hold their first annual joint conference, Infocom 
’82. in Las Vegas, NV, March 30 to April 1. The theme of the 
conference is “Data Processing—Data Communications: The Il¬ 
lusory Boundary.” 

For information on exhibiting or a copy of the advance pro¬ 
gram for INFOCOM 82, write to Infocom ’82, PO Box 639, Silver 
Spring, MD 20901. 301-589-3386. 


Eighty/Apple Computer Show 

The Eighty/Apple Computer Show will be held April 2-4 
at the NY Statler Hotel in New York City. The show is an 
exposition of products and services oriented to the TRS-80 and 
Apple computer systems and will feature over 100 exhibitors of 
hardware, software, books, magazines, supplies, services and 
accessories. 

For more information contact Kengore Corp., 3001 Route 27, 
Franklin Park, NJ 08823. 201-297-2526. 


New York Computer Show and Office 
Equipment Exposition 

The New York Computer Show and Office Equipment Ex¬ 
position will be held at the Nassau Coliseum in Uniondale, 
Long Island. April 22 through 25. Show hours are 10 am to 6 pm. 
Admission is $5 for adults and $3 for children ten years of age 
and under. 

For further information contact National Computer Shows, 
824 Boylston St., Chestnut Hill, MA 02167. 617-739-2000. 


IEEE Computer Society Expands Tutorial 
Week Series to Europe 

The IEEE Computer Society’s highly successful Tutorial 
Week Series will be held April 24-28 in Hanover, Germany, 
concurrently with the Hanover Fair, the largest scientific and 
industrial exhibit in the world. 

Registration fees for Tutorial Week Europe are $140 per 
day for non-IEEE Computer Society members, and $125 
for members. 

For program information write to Tutorial Week Europe, PO 
Box 639, Silver Spring, MD 20901. 






















ITbEflLEK blRECTORYnl 


El Monte, CA 

Eagle II and M/ACOM-OSI 
business computer specialist. Serving 
greater Los Angeles area with all 
your business computer needs. In- 
house service, custom programming, 
terminals, printers, etc. Open 9 AM-6 
PM. Computer Challenge Corp., 
3380 Flair Drive, El Monte, CA 
91731. 


N. Hollywood, CA 

Wholesale prices to dealers 6c com¬ 
puter club members! Anadex, Cen¬ 
tronics, Corvus, Delta, Diablo, Ep¬ 
son, Godbout, Hayes, IDS, C. Itoh, 
Micro Pro, Mountain Computer, 
NEC, Novation, Okidata, Qume, 
TI, Televideo, Vector Graphic, Vis¬ 
ta, Zenith 6c others. Patio Com¬ 
puter Sales Co., Suite 204, 5451 
Laurel Canyon Blvd., N. Holly¬ 
wood, CA 91607. 762-0020. 


Riverside, CA 

Visit our Computer Support Center 
for the Inland Empire’s largest selec¬ 
tion of ICs, books and computer ac¬ 
cessories. Open daily. Check our 
prices and friendly service. Inland 
Electro-Mart, 8624 California 
Ave., Riverside, CA 92504. 687- 
3776. 


San Jose, CA 

Bay area’s newest computer software 
store. Featuring Instant Software for 
the TRS-80, Apple, magazines, 
books. Shaver Radio, 1378 S. 
Bascom Ave., San Jose, CA 
95128. 998-1103. 


Westminster, CA 

Commodore BASIC business pro¬ 
gram development. Federal 6c CA 
state tax programs, 1040, 1040A, 
540, 540A schedules C, D, E, G, 
2210, 2441,5695, etc. Don Hender¬ 
son, 9330 Bolsa Ave., Westmin¬ 
ster CA 92683. 893-3909, 
894-0073. 


Nokomis, FL 

We are the leading area computer 
store. We carry Cromemco, Apple, 
Vector Graphic; printers 6c termi¬ 
nals. We offer full software support 
including G/L, A/R, payroll 6c 
word processing. Computer Cen¬ 
tre, 909 S. Tamiami Trail, 
Nokomis, FL 33555. 484-1028. 


Orange Park, FL 

VIC-20 software. Graphics games, 
joystick games, educational, personal 
finance, amateur radio and more. 
VIC-20 hardware and peripherals. 
Write for information. RAK Elec¬ 
tronics, PO Box 1585, Orange 
Park., FL 32073. 


Sarasota, FL 

Your personal and business comput¬ 
er store for Dynabyte, Vector, 
HP-85, Atari and Epson. Structured 
Systems and Micro-Pro software. 
Computer furniture and books by 
Osborne or Hayden. Sales, service 
and supplies. Computer Cross¬ 
roads, 3800 S. Tamiami Trail, 
Sarasota, FL 33579. 349-0200. 


Aurora, IL 

Microcomputer systems for home or 
business; peripherals, software, 
books 6c magazines. Apple, Hewlett- 
Packard Series 80 Systems, HP Cal¬ 
culators, IDS, Qume, Starwriter 
printers. Farnsworth Computer 
Center, 1891 N. Farnsworth 
Ave., Aurora, IL 60505. 851- 
3888. 


Pasadena, MD 

Altos, Apple, Osborne, Atari—sys¬ 
tems, software, service. Not just an¬ 
other computer store! We’re a full- 
service problem solving center for 
small businesses. Computer Cross¬ 
roads, Inc., 9143G Red Branch 
Rd., Columbia, MD; 8220 
Ritchie Hwy., Pasadena, MD. 
730-5513/647-7111. 


Lodi, NJ 

Computer hardware: North Star, Ze¬ 
nith, Atari, CBM/PET, Qume, Ep¬ 
son and others. Software: EduWare, 
Professional Software, Zenith, North 
Star, Programma, Personal Software 
and others. Factory trained service 
dept. Books, magazines, etc. Full 
product line on display. Comtek 
Electronics, Inc., Rt. 46 West, 
Lodi, NJ. 472-2440. 


River Edge, NJ 

Discount software—up to 25% off 
business, utility, recreational, educa¬ 
tional and home programs. Apple, 
Atari, TRS-80 and PET. Atari com¬ 
puters always on sale. Software 
City, 111 Grand Ave., River 
Edge, NJ 07661. 


Chautauqua, NY 

Retail book store featuring the Disas¬ 
sembled Handbook for TRS-80 Vol¬ 
umes 1, 2, 3. English, German 6c 
French language editions. 9 AM-5 PM 
weekdays. Come and visit us. Rich- 
craft Computer Book Store, 1 
Wahmeda Ave., Chautauqua, 
NY 14722. 753-2654. 

Staten Island, 
Brooklyn, NY 

Computer hardware: North Star, Ze¬ 
nith, Atari, CBM-PET, Qume, Ep¬ 
son and others, Software: EduWare, 
Professional Software, Zenith, North 
Star, Programma, Personal Software 
and others. Factory trained service 
department. Books, magazines, etc. 
Full product line on display. Com¬ 
tek Electronics Inc., Staten Is¬ 
land Mall, Staten Island, NY. 
698-7050; Coney Island Ave. 
and Ave. X, Brooklyn, NY. 332- 
5933. 


Portland, OR 

Ohio Scientific specialists for 
business and personal computers. 
Local service. Terminals, printers, 
custom programming. Full OSI prod¬ 
uct line on display! 10 AM to 6 PM 
M-F. Fial Computer, 11266 SE 
21st Ave., Milwaukie, OR 
97222.654-9574. 


Montreal, Quebec 

We do expert service on all micro¬ 
computers and peripherals (CRT, 
printer, floppy disk), North Star, 
Hazeltine, Cromemco, Centronics, 
Shugart, Siemens, Apple, TRS, Ep¬ 
son, S-100. Montreal Data Cen¬ 
tre, 120 Ricard, Legardeur, 
Montreal, Quebec. 585-8801. 


Woodbridge, VA 

Computer/word-processing systems 
for business, school, home. Software, 
disk drives, printers. Books, maga¬ 
zines, supplies. Authorized CBM/ 
PET dealer, service. Consulting, 
training, maintenance contracts. 
MWF noon-8 PM, Saturday 9 AM-3 
PM. Virginia Micro Systems, 
Inc., 14415 Jefferson Davis 
Highway, Woodbridge, VA 
22191. 491-6502, Washington 
Metro 643-1063. 


Spokane, WA 

SS-50 Users: Expand present system 
to maximum or build from ground 
up. We provide PCBs for mother¬ 
boards, interfaces, etc. Write for 
specs and information. Quality Re¬ 
search Company, PO Box 7207, 
Spokane, WA 99207. 


You Saw it in Microcomputing 



§‘m 


I take it he's the micro-unit repairman?' 

Microcomputing, February 1982 179 


Dealers: Listings are $15 per month in prepaid quarterly payments, or one 
yearly payment of $150, also prepaid. Ads include 25 words describing your 
products and services plus your company name, address and phone. (No area 
codes or merchandise prices, please.) Call Marcia at 603-924-7138 or write 
Kilobaud Microcomputing , Ad Department, Peterborough, NH 03458. 








































SOFTWARE REVIEWS 


Edited by Eric Maloney 


Three Mile Island Revisited 
Apple Communicator 
A Program for Poor Spellers 
Tracing the Family Tree 
Hunting Nazis 


Three Mile Island 

You, too, can have 
Your own meltdown 
With this simulation 

Unlike the original Three Mile Island, 
this Muse program is an excellent prod¬ 
uct. 

TMI was obviously prepared by some¬ 
one who took the time to gain a good 
knowledge of nuclear power generation. 
The result is a program that is both ex¬ 
citing and informative. 

TMI runs on an Apple II or an Apple II 
Plus. It operates well on either a color or 
black and white screen. 

The object of TMI is to operate the 
plant at a profit and avoid mechanical 
failures that could result in a meltdown. 
If you lose too much money, the Nuclear 
Regulatory Commission closes the 
plant. If you don’t monitor and maintain 
the systems carefully, you wind up 
bathed in radiation glow. 

The program has eight displays. Four 
are graphic representations of different 
parts of the power plant, while four dis¬ 
play plant status and operating data. 
Built into the program are maintenance 
schedules for all pumps, valves and tur¬ 
bines. Also included is a random failure 
factor on all parts. An increase in core 
temperature increases the failure rate of 
all the plant parts. 

The demand for electricity also varies. 
As the demand increases, you must 
place more turbines on line to avoid a 
brownout, and thus a loss of money. 
This, of course, increases the stress on 
the plant’s systems, forcing the user to 
be more diligent in his maintenance. 

The program uses a boiling water re¬ 
actor (BWR). Cooling is done by a triple¬ 
loop closed system. A closed primary 
cooling loop operates in the contain¬ 
ment building. Heat from this system is 
exchanged to the turbine loop through a 
steamer located in the reactor building. 
The water that passes through the tur- 
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bines is exchanged with the cooling 
tower loop in the condenser. 

As long as all remains well within each 
loop system, proper cooling is main¬ 
tained. However, if a pump in the turbine 
loop fails, the flow of coolant to the reac¬ 
tor building loop may be interrupted, 
thus creating a rise in the core tempera¬ 
ture and the need for more coolant. The 
ramifications of a pump or valve failure, 
particularly as the temperature rises and 
more valves and pumps fail, can be a fas¬ 
cinating challenge to the operator. Cor¬ 
rection of equipment failures is possible 
but it takes a lot of effort and skill. 

The user calls the video displays by 
typing the symbols 0 through 8. Zero dis¬ 
plays the containment building. The 
graphics of the containment building 
show the three pumps of the primary 
cooling system and the three pumps of 
the emergency core cooling system. Sev¬ 
en values are also displayed in this view. 

View 1 displays the four turbines, three 
filters and their cleaning system, the 
emergency secondary cooling system 
with three pumps, the cooling tower and 
loop with its three pumps and an assort¬ 
ment of other valves and pumps. 

View 2 displays the reactor core. You 
as operator can raise or lower the reactor 
control rods. This procedure controls the 
core temperature. On a color monitor, the 
reactor core glows a pastel red. 

View 3 shows the pump house. Unlike 
Metropolitan Edison’s plant at Three Mile 
Island, the Muse program rarely has any¬ 
thing happen in the pump house. Occa¬ 
sionally a rare accident will occur in 
which radioactive water floods the con¬ 
tainment building floor and is pumped 
into the pump house, where radiation 
from the water may vent into the atmos¬ 
phere. This aspect of the program is just 
like the real thing. 

Views 4, 5 and 6 display the main¬ 
tenance schedules, cost analysis and op¬ 
erating status, respectively. The cost 
analysis is probably the most important 
display; it shows current electrical de¬ 


mand, the time that demand will change, 
projected profit and actual profit. If 
things really go bad for you and your re¬ 
actor heads inexorably toward melt¬ 
down, you can by careful attention to de¬ 
tail and firm maintenance of purpose 
continue to make profit right up to the 
meltdown. Unfortunately, in the game, 
losses cannot be passed on to customers, 
and the program ends when you lose 
over $250,000. 

TMI has a useful save/reset feature. 
The exact status of the reactor can be 
saved by merely pressing 7 from the 
main menu and accessing view 7. This 
view directs a series of questions at the 
operator and allows the operator to as¬ 
sign a name to the saved file. 

Operation of this program is easy. Con¬ 
trol of the complexities of pumps, valves, 
turbines and filters is what makes this 
program so challenging and complicat¬ 
ed. Changing the status of a pump from 
on to off is as simple as typing the pump’s 
identification letter. 

Starting the program is also easy; it re¬ 
quires no boot instruction or complex ini¬ 
tialization. Simply put the disk into the 
drive, wait 15 seconds and the program is 
ready. You can either let the computer 
automatically bring the plant on line or 
start the reactor up manually. 

As your reactor operates, the program 
beeps audibly to notify you of changes 
in status. This feature, annoying to the 
beginner, becomes a great asset in ad¬ 
vising the operator of unseen or unde¬ 
tected problems. 

The entire program is tied into a game 
clock. The clock has two speeds, fast and 
slow. Initially you have all you cam do 
to control the reactor with the slow 
clock in operation. Eventuadly you gain 
the expertise to handle all reactor exi¬ 
gencies without resorting to a pamic stop 
of the clock. Wouldn’t Met Ed have loved 
that feature? 

The fast clock mode is frantic. It is far 
too fast to allow for the regular mainte¬ 
nance and inspection of the reactor. You 













can only respond to the audible notifica¬ 
tions of changes in status by stopping the 
clock and looking for what has happened. 

The graphics are the weakest feature of 
this program. They are by no means 
poor, but could have been considerably 
improved. One problem lies with the col¬ 
ors used to display the cooling water of 
the various loops. It is very difficult to tell 
whether water is or is not running 
through the cooling loop. To further com¬ 
plicate matters the designer chose to use 
different colors for the water in the differ¬ 
ent loops. This adds to the confusion of 
trying to tell if water s in the system. 

Also, the valves are shown in green 
when open and red when closed. It 
should be easy to discern whether they 
are closed or open, but it isn’t. It is easier 
to tell if a valve is open or closed on a 
black and white terminal. But this is a 
problem that you can easily live with. 

The documentation on this program is 
superb. Muse always gives good docu¬ 
mentation with their programs and this 
one is no exception. The instructions are 
thorough, logical and well organized. No 
questions that you might have about the 
program’s operation go unanswered. 
The only weakness in the documentation 
is again with the graphics. The pictures 
of the displays are too small to see clearly. 
They give you no help in learning what 
the displays look like. 

The control and maintenance of a nu¬ 


clear power plant is a difficult and com¬ 
plex procedure. Three Mile Island by 
Muse reflects this complexity. It offers 
challenge and excitement. It is a great 
deal of fun and is highly recommended as 
a program that will test your mental fac¬ 
ulties. One could hardly ask for more 
than that from a recreational computer 
program. 

(Muse Software, 330 N. Charles St., 
Baltimore, MD 21202. $39.95.) 

Bruce Stephenson 
Keene, NH 


VisiTerm 

Make communication 
A simple chore 
For your Apple II 

If you have an Apple II and a modem, 
you can handshake with most other com¬ 
puters and “talk” over telephone lines. 
Adding VisiTerm to your collection of 
software will make this kind of communi¬ 
cating simpler and more certain. You will 
probably find that you can make your 
computer compatible with any kind of 
equipment you may want to contact. 

Of all the new members of Personal 
Software’s Visi-family, VisiTerm is by far 
the most original. It can do for computer 
communication what VisiCalc did for 
computer arithmetic. 


The following equipment is required 
for the VisiTerm program: An Apple II or 
II+ , one disk drive, a communications 
card and modem. An ordinary TV will do, 
but a monitor is recommended to make 
use of the hi-res capability. A second disk 
drive adds little to the system. I used the 
D.C. Hayes Micromodem II package, 
which worked without a hitch. 

You simply boot VisiTerm and go to 
the options menu, and you’re ready to 
dial out or receive data. In the terminal 
mode an up to 70-character per line high- 
resolution display is generated without 
extra hardware. You can design your 
own characters or use any one of 12 sets, 
including APL symbols, available from 
the program. This system is so intrigu¬ 
ing, I regretted that a screen save and/or 
dump is not provided. (With these copy¬ 
protected programs it isn’t possible to 
enter one.) 

You are automatically put into half¬ 
duplex mode, but a two-key command 
changes this to full duplex. You can 
change the latter two conditions while 
sending or receiving. VT also generates 
upper/lowercase, and the shift key modi¬ 
fication is supported. A type ahead buffer 
is provided, which comes in handy when 
the receiving party puts you on hold. 

VisiTerm allows such a wide range of 
protocols for sending and receiving text 
that it is difficult to imagine a set of cir¬ 
cumstances where you would be unable 



A BOOK FOR KIDS? 
Yes! For youngsters, 
eager to get their first 
glimpse at the world of 
computing. Includes a 
brief history of the 
computer. Discusses the 
manner in which a com¬ 
puter must be told how 
to do anything. This 
book is a real charmer. 
Lavishly illustrated for 
youngsters. The book 
for your children is 
here! Order now. 


Order publication number I.S.B.N. 0-939280-00-0 
Price in United States: just $7.95 + $1.00 s/h by mail. 


Please include remittance with order. Allow 3 - 4 weeks 
for delivery. MasterCard & VISA credit cards accepted. 
Our phone line for credit card orders is (203) 888-1946. 
Foreign price list available. Write for more information. 


□ Check here for descriptive literature & catalog. 


Name: 


Addr: 


City:_State:_Zip: 

MC/VISA #_Bank: 

Signature:_ 


SCELBI Publications 

35 Old State Road, Oxford, CT 06483 
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Z FORTH IN ROW by Tom Zimmer 
5 to 10 times faster than Basic Once you use it. you'll 
never go back to basic! 
source listing add 

OSI FIG-FORTH True fig forth model for 0S65D with fig editor 
named files, string package & much more 

TINY PASCAL Operates in fig-forth. an exceptional value 
when purchased with forth. 

TINY PASCAL & documentation 
FORTH & TINY PASCAL 


$ 75.00 
$ 20.00 


S 45.00 


$ 45.00 
S 65.00 


SPACE INVADERS 100% machine code for all systems with 

64 chr video. Full color & sound on C2. 4P & 8 P systems. The 

fastest arcade program available. $ 9.95 

PROGRAMMABLE CHARACTER GENERATOR $ gg 95 

Use OSI's graphics or make a complete set of your own! Easy 
to use. comes assembled & tested. 

2 Mhz. boards SI09.95 


PROGRAMMABLE SOUND BOARD 

Complete sound system featuring the AY-3-8910 sound chip. 
Bare boards available. 


S 74.95 
S 29 95 


32/64 CHARACTER VIDEO MODIFICATION 

Oldest and most popular video mod. True 32 chr. C 1 P. or 32/64 5 39.95 

chr. C4P video display. Also adds many other options. 


ROMS!!! 


Augment Video Mod with our Roms. Full screen editing, print 
at selectable scroll, and many more features. 

Basic 4 & Monitor 
Basic 3 
All 3 for 


$ 44.95 
S 15.95 
S 59.95 


65D DISASSEMBLY MANUAL, by Software Consultants 
First class throughout A must for any 65D user 

S 25.95 

NUMEROUS BASIC PROGRAMS, UTILITY PROGRAMS AND GAMES 
ALONG WITH HARDWARE PROJECTS. ALL PRICES ARE U S FUNDS 
Send lor our $1.SO catalogue with free program (hardcopy) Memory Map and 
Auto Load Routine. 




OSI Software & Hardware ^202 

3336 Avondale Court 

Windsor, Ontario. Canada N9E 1X6 

(519) 969-2500 

3486 Countryside Circle 

Pontiac Township, Michigan 48057 

(313) 373-0468 



sSee List of Advertisers on page 162 


Microcomputing, February 1982 181 




























"I have nothing but contempt 
for anyone who can 
only spell a word one way." 


to communicate. (Here I am assuming 
that equipment at both ends of the line is 
functioning properly.) For purposes of 
this review I dialed successfully into 
TRS-80, Atari and Commodore systems 
as well as Apple’s. I communicated brief¬ 
ly with the University of Washington’s 
mainframes, where off-campus college 
courses are available. 

Designing your own characters can be 
useful when receiving data. For instance, 
VT lets you make the bell ring, with three 
levels of loudness, whenever a certain 
character is sent or received. Control 
characters can be visible if desired. 

Any text file can be sent out from the 
File Transfer mode. This means that Visi- 
Calc files of any length can be loaded and 
sent without conversion to the DIF (data 
interchange format). The same holds 
true for DeskTop Plan II and VisiPlot/ 
VisiTrend files. File transfer is speeded 
up considerably. Not having to do any¬ 
thing to the data before transmission 
avoids errors. 

Handy utilities also facilitate file trans¬ 
fer. You can convert Applesoft, integer 
and binary files to text files. Text files 
can be converted to binary files—very 
convenient. 

Frequently-used key sequences can be 
redefined with Keyboard Macros. Since 
carriage return and line feed don’t always 
happen with a single keystroke, I found it 
handy to redefine the semicolon for that. 
I made the colon type my full name, ad¬ 
dress and telephone number. 

In the receive mode you can specify the 
number of rings before the computer 
picks up the telephone. In file transfer 
mode the incoming message can auto¬ 
matically be saved for playback at a later 
time. VisiCalc, VisiPlot, VisiTerm and 
DeskTop Plan II files can be transferred 
directly into your programs after saving 
on disk. 

Dialing has to be done slowly and delib¬ 
erately. Only one digit at a time will be 
stored in memory. The slow dial is re¬ 
quired by the modem. However, it would 
seem to me that the VT program could 
easily have dialed for you from a personal 
telephone directory, if such a directory 
was included in the system. It is not. 
Everything else seems to have been 
thought of. 

Documentation comes in the by-now- 
familiar brown eight by ten ring-binder. 
The user’s guide consists of an introduc¬ 
tion, three tutorial lessons, a reference 
chapter, a detailed appendix and a com¬ 
plete index. The manual is well-written 
and easy to understand. 

VisiTerm retails for $149. A backup 
copy of the disk can be purchased for $30 
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(not cheap). Replacement disks for regis¬ 
tered owners are $20. 

(Personal Software, Inc., 1330Bordeaux 
Drive . Sunnyvale, CA 94086.) 

G. R. Brieger 
Redmond, WA 


Word 

A CP/M-based program 
To help your computer 
Help you spell 

I’ve always had a fondness for Thomas 
Jefferson. Anyone who wrote the Bill of 
Rights and said “I have nothing but con¬ 
tempt for anyone who can only spell a 
word one way” can’t be all bad. 

Jefferson and I would have gotten 
along just fine—I’m an awful speller. I’m 
so bad that I don’t even know when a 
word is spelled correctly, Ninety percent 
of the words I take the time to look up 
(and I do mean time: I’m lousy at alpha¬ 
betical order, too) are right in the first 
place. It’s discouraging. Thus, the de¬ 
ciding factor in buying a computer with 
word processing capabilities was the 
flurry of programs promising to forever 
end the Curse of Noah Webster. (He’s the 
one who started it all, you know. He’s the 
one who came along 198 years ago and 


gave us only one way to spell a word. The 
right way. His way.) 

In my research, I came across a bit of 
dictionary software that not only does 
more than any of the others I’ve read 
about, but costs less. Far less, in fact. 

Word retails for $75. (Spellguard is 
$295. Others run in the $150-250 
range.) “The first question people ask 
me,” says the creator of Word, Wayne 
Holder, “ is ‘What’s wrong with it? Why 
is it so cheap?’ ” Thus far I’ve found 
nothing “wrong,” and a good deal right, 
with it. 

The dictionary in Word is mas¬ 
sive-more than 45,000 words. (Other 
software seems to be in the 20,000-word 
range.) The dictionary is compressed, 
allowing that many words, plus all other 
programs and commands, to fit into less 
than 176K of disk space. (The dictionary 
uses almost 160K of that.) 

Word will do what all the other “dic¬ 
tionary” programs will do: check each 
word in the text against the correctly 
spelled words in the dictionary; list words 
that do not match (indicating misspell¬ 
ings, typos, uncommon proper names, 
jargon or technical terms); and then, 
after the option to edit the list by the user, 
mark the mismatched words in the text 
for correction. 

It is at this point that Word uses a pro¬ 
gram descriptively labeled LOOKUP, a 
tool that, from my point of view, is worth 
far more than $75 all by itself. One sim¬ 
ply types “LOOKUP” and the way one 
thinks the word should be spelled, and 
LOOKUP will, nine times out of ten, find 
the correct spelling. (I misspelled 12 
words when writing this article and 














































T/Maker II: 

It does a number on VisiCalc! 


T/Mcxker II does more. And does it on your computer. 

VisiCalc is a fine aid for the computation of numerical 
problems. But it does have two major limitations: it is avail¬ 
able only for a small number of systems, and its use is lim¬ 
ited strictly to numbers, not words. To overcome these 
substantial limitations, lifeboat Associates introduces 
T/Maker II. 

Unlike VisiCalc, T/Maker II is designed to run on most 
business computers with SB-80™ or other CP/M-80® com¬ 
patible operating systems. 

Available now for UNIX™. And soon there will be T/Maker 
II versions for RT-11 ™ and other systems as well. 

Works with words as well as numbers. Like VisiCalc, 
T/Maker II reduces the manual tasks involved in comput¬ 
ing and calculating financial documents. But since most 
business problems and reports involve words as well as 
numbers, T/Maker II also functions as a full-screen text 
editor for word processing. 

T/Maker II is the most advanced aid for the analysis 
and presentation of numerical data and text material. In 
a matter of minutes, an entire document — including all 
edited text, all figures and all calculations — is created, 
reviewed on your screen and reported in printed form. 

T/Maker II turns your small business computer into a 
powerful, sophisticated and convenient tool. A tool that 
will save you money, time and energy, and eliminate the 
need for costly time-sharing. 

With T-Maker II you can easily perform an unlimited 
number of analytical and reporting tasks which integrate 
numerical and text processing. You'll find T/Maker II 
perfect for such things as: 


• Financial Statements 

• Statistics 

• Profitability Reports 

• Revenue and Expense 
Analyses 

• Portfolio Evaluations 


• Price Lists 

• Rate Structures 

• Expense Accounts 

• Cash Flow Projections 

• Checking Account 
Reconciliations 

... and much, much more. 

Easy to learn and use. You don't have to be a program¬ 
mer to operate T/Maker II. Just follow T/Maker II's easily 
understood and ordered instructions, set up your data in 


rows and columns, define the relationships and T/Maker II 
will do the rest: it will perform the computations and for¬ 
matting necessary to prepare your document. When you're 
finished you can analyze your report on your screen or 
store it on a diskette. Or, you can have the report printed 
with presentation quality. 

And when any changes have to be made, simply enter 
the new figure or relationship and tell T/Maker II to adjust 
and recalculate all the new results. 

Editing capabilities. As a full-screen editor for word pro¬ 
cessing, T/Maker II handles text up to 255 characters wide. 
It includes features like text formatting and justification, 
centered titles, a text buffer for block moves and repeated 
inserts, global search and replace commands for printing 
your letters, reports and documents. Wide documents are 
supported by horizontal scrolling. 

Low cost. The cost of T/Maker II is miniscule when you 
consider all the time, energy and money it saves. T/Maker 
II is brought to you exclusively and supported completely 
by Lifeboat Associates, world's largest computer software 
publisher. For more information send us the coupon below. 


1 Mail coupon to: Lifeboat Associates, 

| 1651 Third Ave., NY, NY 10028. Or call (212) 860-0300 

I o Please send me more information 
on T/Maker II. 

| □ Please send me a free Lifeboat 
Catalog featuring over 200 
t programs. 

jj Dealer, Distributor and OEM 
inquiries invited. 


2413 


rl 


Title - 


I 

| Company . 

Street_ 

■ City_ 

| State_ 


_ Zip _ 


Software With 
Full Support 


I T/Maker II is a TM ol P. Roizen. 

SB-80 is a TM of Lifeboat Associates. 


VisiCalc is a TM of Personal Software. Inc. 
UNIX is a TM ol Bell Laboratories. 

CP/M 80 is a reg. TM of Digital Research, Inc. RT-11 is a TM ol Digital Equipment Corp. 


As an example of what T/Maker II can do, see the chart below. The operator entered only the data shown in boldface. 

T/Maker II calculated and reported all the other values. 



1978 

— Actual — 
1979 

1980 

Growth 

Rate 

Average 

Total 

(000's) 

1981 

—Projected— 
1982 * 

1985 

Item A 

42.323 

51.891 

65.123 

24.04 

53,112 

159.34 

80,782 

100,206 

191,262 

Item B 

45.671 

46.128 

49.088 

3.67 

46,962 

140.89 

50,891 

52,761 

58,791 

Total 

87,994 

98,019 

114,211 

13.93 

100,075 

300.22 

131,673 

152,966 

250,053 

% Item 

48.10 

52.94 

57.02 

8.88 

52.69 

158.1 

61.35 

65.51 

76.49 

% Item 

51.90 

47.06 

42.98 

-9.00 

47.31 

141.9 

38.65 

34.49 

23.51 

Total 

100.00 

100.00 

100.00 

— 

100.00 

300.0 

100.00 

100.00 

100.00 


*Two intervening years not shown. 


LIFEBOAT WORLDWIDE oflers you the world’s largest library of software. Contact your nearest dealer or Lifeboat: 


Lifeboat Associates Lifeboat Inc. 

1651 Third Ave. OK Bldg., 5F 

New York. N Y. 10028 1-2-8. Shiba-Daimon 

Tel: (212) 860-0300 Mmato-ku. Tokyo 105. Japan 

Telex: 640693 (LBSOFT NYK) Tel: 03-437-3901 

TWX: 710-581-2524 (LBSOFT NYK) Telex: 2423296 (LBJTYO) 


Copyright © 1981, by Lifeboat Associates 


Lifeboat Associates. Ltd. 
P0 Box 125 

London WC2H 9LU. England 
Tel: 01-836-9028 
Telex: 893709 (LBS0FTG) 



Lifeboat Associates. GmbH 
Hinterbergstrasse 
Postfach 251 


6330 Cham. Switzerland 
Tel: 042/36 8686 
Telex: 865265 (MlCO CH) 


lifeboat Associates 


✓78 World's foremost software source 


Intersoft GmbH 
Schlossgartenweg 5 
0-8045 Ismanmg. W. Germany 
Tel: 089-966-444 
Telex: 5213643 (IS0F0) 


Lifeboat Associates. SARL 
10. Grande Rue Charles de Gaulle 
92600 Asnieres, France 
Tel: 1-733-08-04 
Telex: 250303 (PUBLIC X PARIS) 


✓ See List of Advertisers on page 162 
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Bl #*#\un books and 

SiAlUlvIr SOFTWARE 

For ATARI - PET/CBM - OS1 - 6502 


8K Microsoft BASIC Refe¬ 
rence Manual 

Authoritative reference for the 
original Microsoft 4K + 8K 
BASIC developed for Altair 
and later computers including 
OSI. PET and TRS-80. 

Order No. 141 S9.95 

Expansion Handbook for 
6502 and 6802 

S-44 Card Manual describes all 
of the 4 5 x 6.5 44-pin S-44 
cards incl. schematics A 
MUST for every KIM-. SYM- 
and AIM-owner. 

Order No. 152 89.95 

Microcomputer Application 
Notes 

Reprint of Intel's most im¬ 
portant application notes in¬ 
cluding 2708. 8085, 8255, 
6251 chips. Very necessary for 
the hardware buff. 

Order No. 153 69.95 

Complex Sound Generation 
New revised applications 
manual for the Texas Instru¬ 
ments SN 76477 Complex 
Sound Generator. Circuit 
Board available (68.95). 

Order No. 154 66.95 

Small Business Programs 
Complete listings for the busi¬ 
ness user. Inventory. Invoice 
Writing, Mailing List and much 
more. Introduction to Busi¬ 
ness Applications. 

Order No. 156 614.90 

The First Book of Ohio 
Scientific 

Introduction to OSI com¬ 
puters. Diagrams. Hardware 
and software information not 
previously available in one 
compact source. 192 pages 
Order No. 157 87.95 

The Second Book of Ohio 
Scientific 

Very valuable information 
about OSI microcomputer sy¬ 
stems. Introduction to OS-65 
D and OS-65U Networking. 
Hardware and Software hints 
and tips. Systems specifi¬ 
cations Business applications. 
Order No. 158 67.95 

The Fourth Book of OHIO 
Very Important Programs 
Many interesting programs for 
OSI computers. Sorting (Bi 
nary Tree), Differential Equi¬ 
tation, Statistics, Astrology. 
Gas Consumption. Games a.s o 
Order No. 160 69.95 

VIP Package - Above book 
plus a cassette with the pro 
grams. 

Order No. 160 A 819.95 

Invoice Writing Program for 

OSI-C1PMF, C4P, Disk and 
Cassette. 8K RAM. 

Order No. 8234 629.80 

Mailing List for C1PMF or 
C4PMF 24K RAM 

250 addresses incl phone 
number and parameters on 
one 5 1/4 Disk) 

Order No. 8240 629 80 



Programs for the Challenger 

C1/C2 8K 

Order No. 2004 Bare Bones"' 
Wordprocessor 69.95 

Order No. 2005, 8are Bones" 
Mailing List 69.95 



Care and Feeding of the Com¬ 
modore PET 

Eight chapters exploring PET 
hardware. Includes repair and 
interfacing information Pro¬ 
gramming tricks and sche¬ 
matics. 

Order No. 150 69.95 


Important Software for CBM 
16K/32K 

Most powerful Editor/As 
sembler for Commodore CBM 
16/32K on cassette. Assembler 
can be started directly from 
editor or from the TIM-Mo 
nitor. Translates in three 
passes. If an error is encoun¬ 
tered. automatic return to the 
editor. Cassette with DEMO. 
Order No. 3276 839.00 

MONJANA/1 Makes Machine 
Language Programming Easy! 
In every Commodore CBM 
there is a spare ROM socket 
waiting for it's MONJANA/1 
The new MONJANA/1 Ma 
chine Language Monitor in 
ROM offers more user 
guidance and debugging aids 
than any other monitor 
available today Comprehen 
sive manual included. 

Order No. 2001 
SPECIAL PRICE 649,00 
JANA-Monitor on Cassette for 
the PET. Similar to MON 
JANA/1. Very powerful. 

Order No. 2002 819.95 

Programming in Machine 
Language with the Commo¬ 
dore PET 

This book includes EDITOR/ 
ASSEMBLER. MONJANA. 
JANA. EDITOR. ASSEM¬ 
BLER, LINKER and DISAS 
SEMBLER, HEXDUMP and 
complete descriptions of the 
programs. 

Order No. 165 619.95 

BLANK CASSETTES 

Highes Quality C-10 cassettes 
Blank Cassettes (Quantity 10) 

Order No. 8095G 64.99 

ATARI OWNERS TAKE 
NOTE 



ATARI-BASIC - Learning 
by Using 

A new book with programs 
and learning exercises. Many 
of the programs are appro 
priate for beginners as well 
as experienced computer 
users (Screen Drawings. Spe 
cial Sounds, Keys, Paddles + 
Joysticks. Specialized Screen 
Routines. Graphics and Sound, 
Peeks and Pokes and special 
stuff) 

Order-No. 164 89.95 

ATMONA-1 Machine 

Language Monitor for the 
ATARI 400/800 

This powerful monitor pro 
vides you with the firmware 
support that you need to get 
the most out of your powerful 
system. ATMONA-1 comeson 
a bootable cassette No car 
tridges required. Disassemble. 
Memory Dump HEX + ASCII. 
(Change Memory Locations, 
Block transfer. Fill memory 
block. Save and Load Ma 
chine Language Programs. 
Start Mach Lang Progr. (Prin¬ 
ter Options)). 

Order No. 7022 6 19 95 

ATMONA-2 Supersteper 

A very powerful Tracer to ex 
plore the ATARI ROM/RAM 
area Stop at previously selec 
ted address. Opcode or 
operand 

.Order No. 7049 (includes AT- 
MONA 1) 649.95 

EDITOR/ASSEMBLER for 
ATARI 800, 32K RAM 

Extremely fast and powerful 
Editor/Assembler. (8K Source 
code in about 5 seconds) 
includes ATMONA-1 

Order No. 7098 849.95 

MACRO-As sembler for 

ATARI 800, 48K RAM 
Order No. 7099 699.00 


ELCOMP Publishing, Inc. 

53 Redrock Lane, Pomona, CA 91766 ^169 

Phone: (714) 623-8314 

Payment Check. Money Order, VISA, Mastercharge. Euroscheck 
POSTPAID or PREPAID in USA. $ 5.00 handling fee for COD. 
All orders outside USA: ADD 15 % shipping CA add 6 % sales tax 
ATARI is a registered trademark of ATARI INC 

PFT/CBM is a registered trademark of Commodore Business _ 


LOOKUP found the acceptable-to- 
Mr. Webster spelling for 11 of them.) It 
does this, I am told, by “correcting” the 
word in a great many ways, using the 
four most common mistakes in spelling, 
checking these “corrections” against the 
main dictionary, and listing the words 
that match. If I were to ask it to LOOKUP 
THIER, for example, it would list THEIR, 
THIEF and TIER. I may be bad at spell¬ 
ing, but of the three I can tell the word I’m 
looking for is THEIR. 

Another fascinating feature of Word, 
indispensable to crossword puzzle fanat¬ 
ics (who don’t mind a little help) and 
writers who need to rhyme (who wel¬ 
come all the help they can get) is FIND. 
Based upon the number of letters known, 
with “?” or for the letters unknown, 
FIND will find all the words that might fit. 

If you were doing a crossword puzzle 
and you needed a four-letter word that 
ended in “Q,” all you’d need do is type 
“FIND ???Q” (each “?” represents one 
letter) and in less than a minute FIND 
would tell you that the word you’re most 
likely looking for is “IRAQ.” 

If you were writing an “Ode to My Com¬ 
puter” and were looking for a melodic 
match for “terminal,” all you’d need do 
to find more than enough rhymes is enter 
“FIND *AL“ (“*’* represents any 
number of letters) and all words, of any 
length, ending in “*AL” would come 
flooding forth (as a poet might say). This 
would give a near-endless list of words. 
To tighten the rhyme you might want to 
remove just the first letter and enter 
“FIND TERMINAL”. This yields only one 
possibility, GERMINAL. So you might 
want to loosen the rhyme a bit and, say, 
leave off the first syllable, entering “FIND 
*MINAL”. This brings forth from the 
depths of iron oxide such gems as CRIMI¬ 
NAL, NOMINAL and SEMINAL, among 
others. 

Three more great tools for the writer in¬ 
cluded in Word are Wordcount (WC), 
Word Frequency (WORDFREQ) and Dic¬ 
tionary Sort (DICTSORT). There were 
1297 words in the original draft of this ar¬ 
ticle. It took Wordcount about three sec¬ 
onds to give me that information. (Can 
you imagine how long it would have 
taken me to give me that information?) 
Word Frequency tells how many times 
each of these words was used, and will 
list them either in descending order of 
usage or alphabetically. The Top Ten 
words in the original version were: the 
(used 65 times), of (29), and (also 29), I, 
word, a (28 times each), in (26), to (25), 
that (19) and is (18). (Suprisingly, the 
word spelling was used but six times, 
spelled three and spell only twice.) 

DICTSORT is a program that will put 
any group of words in alphabetical order 
within seconds. If it puts one index of one 
book in order, it’s paid for itself. It’s also 
great for mailing lists and record collec¬ 
tions (mine is: Popular, alphabetical by 
artist; Classical, alphabetical by com¬ 


poser). Or, if you’re more like Daniel 
Webster than Noah Webster, it will put 
your book of “Alternative Spellings For 
Free Americans” in perfect order faster 
than you can say “Life, liberty and the 
pursuit of happiness.” 

The drawback of Word is the obvious 
one: it needs a disk capacity of at least 
176K, which a great many micros do not 
yet have. (I am told that a 20,000-word 
version is on the way that will fit single¬ 
density 5V4-inch systems). Word is cur¬ 
rently available on a single-density eight- 
inch disk. I had no trouble having that 
copied to a quad-density five-inch North 
Star format, and it works fine. (I am told 
the 45,000-word version of Word will be 
sold on five-inch disks for North Star, 
Superbrain and other double-density 
systems in the near future.) Word uses 
CP/M 1.4 or 2.2 and will work on Radio 
Shack Model II if it has been fitted with 
CP/M. Word is compatible with almost all 
CP/M-based word processing and text 
editing software. 

It’s not as easy to add new words to the 
dictionary as I would like. It requires 
several steps and I would prefer it to be 
done in one. On the other hand, it keeps 
me from automatically adding words 
that I will never use again, keeping us¬ 
able disk space useable. (I’ve combined 
Word with WordStar and Mail Merge, 
along with a few of my own boilerplate 
paragraphs, on one disk and I still 
have 56K to spare. I use this disk for cor¬ 
respondence, articles or short chapters. I 
enter text, edit, correct spelling and 
print, all without changing drives. I then 
copy the file onto an appropriate storage 
disk, erase the original, and have 56K 
again for my next project.) 

The 30-page manual is clear, friendly 
and to the point. It includes all you’ll 
need to know to be working Word within 
an hour. (Maybe less for you: I’m as bad 
at reading as I am at spelling.) 

I can heartily recommend any of the 
severed programs contained in Word for 
the $75 price; and when they’re all 
together, in one package, at that same 
price, well, it’s one of the great software 
bargains around. 

(Word, Oasis Systems, 2765 Reynard 
Way, San Diego, CA 92103.) 

Peter A. McWilliams 
Los Angeles, CA 


ROOTS89 

Filling out 
The family tree 
Was never easier 
Six-foot, six-inch George Gibbon, the 
champion of the Oxland families, armed 
with a mighty broadsword and clad in 
rough animal hides, towered over dimin¬ 
utive Albert Bright, the hope of the Re- 
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ROOTS 89 lets you look at 
any branch of your family tree. 


gencia clan, at the climactic meeting of 
the feuding families. 

Albert carried no weapon. 

The giant raised the broadsword. Tiny 
Albert reached into the folds of his gar¬ 
ment. 

That’s the situation near the end of the 
once-upon-a-timer that opens the refer¬ 
ence manual for ROOTS89, the new ge¬ 
nealogy software package (5 l A or eight- 
inch disks) for the Heath H-89 or 
H-8/H-19/H-17, and soon to be available 
on CP/M. 

Offered by Commsoft of Palo Alto, CA, 
it’s a new entrant into the very small field 
of programs for microcomputerization of 
genealogy data, and has impressed those 
familiar with this type of research. 

To put the problem that genealogy files 
present in perspective, Lt. Col. Stanley N. 
Marker, chairman of the lectures com¬ 
mittee and member of the executive 
committee of the Society of Genealogists 
in London, England, writes in the preface 
to the ROOTS89 manual: “One of the 
prime problems facing the genealogical 
researcher is the storage, retrieval and 
display of the voluminous data asso¬ 
ciated with the research process. Those 
problems bespeak the utilization of com¬ 
puter technology, and ROOTS89 is here 
to help.” 

ROOTS89 puts an entire family tree on 
a floppy disk, providing a window to look 
at any branch of that tree. The program 
automatically keeps track of all the rela¬ 
tionships, based on the data entered, and 
juggles and reports back relationships 
according to the particular routine called 
up from the totally menu-driven system. 

Record capacity is vital to any 
genealogical system. In the minimum 
operating system—32K RAM, one drive, 
with operating programs and the data 
basefile on the same disk—ROOTS89 will 
handle about 500 names and all perti¬ 
nent data for each name. In a maximum 
configuration—56K, two drives, with 
programs on one drive and database file 
in the second drive—the capacity is more 
than 1300 names, according to Howard 
Nurse, President of Commsoft. 

Nurse adds, “If your family tree is big¬ 
ger than that, break it into two data 
files—mother’s side and father’s side— 
and double the effective available size.” 

Nurse and the program’s author, Her¬ 
bert Drake, Jr., introduced the program 
in April at the Computer Faire in San 
Francisco, and found numerous takers at 
the suggested retail price of $124.95, 
which includes a remarkable manual. 

Drake said, “ROOTS89 is obviously a 
database management system, but it is 
based on an unconventional overlay 
technique. To store the first occurrence 
of a name—say ‘Smith’—the program 
uses eight to 16 bytes, but then never 
stores it again. It then uses pointers to 
keep the Smiths separated. The value of 
this technique in a database file which 
calls for repeated use of identical names. 


is paramount to the system’s economical 
operation.” 

Another major difference between 
ROOTS89 and other microcomputer ge¬ 
nealogical systems is that the program 
loads the data into memory, rather than 
accessing data files on disk, and does its 
work in memory, which speeds the pro¬ 
cess considerably. Drake explained that 
the total package is seven overlaid ma¬ 
chine-language programs, linked 
through a main program. 

The entire system is turnkey-bootable, 
soft-keyed and completely self-prompt¬ 
ing, with concise menus for each step of 
the process. The eight function keys of 
the Heath H-89 are shown across the bot¬ 
tom of the screen, and any available for 
use in a particular routine or situation are 
highlighted in reverse video. 

Just what the system does is apparent 
from looking at its major routines. 

The Edit routine creates and edits the 
database file. When entering this, the 
program displays a comprehensive form 
to be completed for the named individu¬ 
al, including birthdate, place of birth, 
deathdate, place of death, sex, father. 


mother, name of spouse (up to four), 
place and date of marriage, and a special 
“flag” entry for key information that 
doesn’t fit the mentioned categories. 

The pedigree display in the Trace rou¬ 
tine shows all the branches for six gener¬ 
ations at one time, and movement 
around the pedigree tree (through a max¬ 
imum of 99 generations) is done with the 
cursor control keys. 

The List routine provides a scrollable 
listing of all names in the file, with the 
ability to select up to ten names, store 
them in a temporary buffered scratchpad 
and then access those names for use in 
other routines. 

Another key routine. Family, shows all 
the spouses and offspring of any particu¬ 
lar individual. 

Still another part of the program allows 
the user to select any two names and 
have the program report their specific re¬ 
lationship. The relationship program 
searches up to eight generations and re¬ 
ports relationships according to the stan¬ 
dard consanguinity charts. Taking your¬ 
self as the subject of such a chart, the pro¬ 
gram will find the relationship of every- 



Carbonless checks, invoices and statements 

★ Standard formats...plus Custom Design Service! 

T Small quantities (as low as 500)...plus money-saving prices! 
w Super-fast service (shipped 5 days after receipt of order!) 

SEND COUPON...OR CALL TOLL-FREE: 1-800-328-9697. 
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one from your sixth great-grandparents to 
first cousins once removed (who would be 
contemporaries of your grandchildren). 

The Print mode not only outputs stan¬ 
dard multiple-page pedigreed charts and 
family group sheets, but will also provide 
detailed blank forms for use in field work. 

Over dinner. Nurse and Drake dis¬ 
cussed conception, gestation and birth of 
their system. Their comments are partic¬ 
ularly instructive about how responsible 
software authors and publishers get the 
best possible package to market. 

In developing the system. Nurse used 
his own family as a working model for the 
database file. Nurse and Drake have been 
closely associated for many years be¬ 
cause of their common interest in ama¬ 
teur radio. Work on ROOTS89 began in 
early 1980. 

“We were comfortable enough with the 
package by last February to submit it to 
the Heath Quality Assurance depart¬ 
ment,” Nurse says. “They reported back 
that it seemed 4 a very stable product.”’ 
That’s high praise in the sometimes 
murky software world. 

The next step in Nurse’s field testing 
program was submission to a Commsoft 
panel, which included random H-89 
users, a computer library expert and two 
members of the Church of the Latter-Day 
Saints, an organization noted for its im¬ 
maculately detailed and highly comput¬ 
erized genealogical records. ROOTS89 


passed the scrutiny of all members of the 
panel with high marks. 

The final test was what Nurse calls the 
“computer tyro” test. Bruce Murray, a 
professional writer but not a computer 
expert, was commissioned to take 
Drake’s draft manual, learn the system 
and write a final manual. 

“The idea was to produce a clear and 
professional manual that was not filled 
with buzzwords, or presupposed knowl¬ 
edge. Having a professional writer in¬ 
volved at that stage was vital,” Nurse 
insisted. 

The result is an entertaining, educa¬ 
tional and direct 88-page manual. Fully 
40 pages of that manual deal with the 
science of genealogy, and not with 
ROOTS89. Almost anyone can get a 
working knowledge of genealogy and a 
running start on compiling his own fami¬ 
ly tree from scratch with the directions in 
that section. 

"There’s no reason why a manual 
shouldn’t be educational in a topic, as 
well as instructive in how to exercise the 
computer,” Nurse says. The Gibbon and 
Bright families make up the demonstra¬ 
tion base file. 

But back to the giant and little Albert. 
As Gibbon was about to cleave the cham¬ 
pion of the Regencia family in two, tiny 
Albert held out a parchment. It was a ge¬ 
nealogical chart. The giant paused and 
examined the document. 


He laid aside his sword and said, 
“Cousin Al, why didn’t you say it was 
you?” Peace reigned. 

(ROOTS89 , Commsoft. 655 May bell Ave. 
Palo Alto. CA 94306) 

Edgar F. Coudal 
Park Ridge, IL 


Castle Wolfenstein 

Questionable themes: 

A game program 
That likes to kill 

Castle Wolfenstein represents every¬ 
thing that is good and bad about micro¬ 
computer adventure games. 

On one hand, it calls for an ideal blend 
of strategy, quick reflexes and fast think¬ 
ing. The program’s structure and graph¬ 
ics ensure that the game will remain in¬ 
teresting after repeated plays. 

On the other hand, the theme of Castle 
Wolfenstein rests somewhere between 
questionable and reprehensible. If this 
were a Saturday morning kiddie show, it 
wouldn’t last five minutes, and any 
parent who buys this program should 
check it out carefully before letting his or 
her child play it. 

Castle Wolfenstein. the documentation 



THERMOMETER 


COMPI 


TWARE 


board timer. 

• Up to 7 boards with 14 
probes in one Apple*. 

• - 55°C to 125°C range, 
0.4° accuracy over most of 
range. 

• Requires 48K Apple* 
with Applesoft* and disk. 

$ 260.00 

If your dealer doesn't 
have it, call or write us. 


• Display temperature, 
maximum, minimum and 
difference. 

• Sound alarm for over/ 
under temperature. 

• Store data on disk or 
printer automatically. 

• Display time with on- 

Strawberry Tree Computers 

Dept.lM 

949 Cascade Drive />\ \ 
Sunnyvale, Ca. 94087 (( 4 ) 
|408|736-3083 \\\/ 


'TM of Apple Computer, Inc. 


Model EP-2A-79 



EPROM Programmer 


North Stai 
Apple 
S-100 
SS-50 
STD-Bus 
Atari 
Pet 
Kim-1 


TRS-80 

H-8 

H-89 

Ohio 

Scientific 

SWTP 

Aim-65 

Sym-1 


Three years in the field with unsurpassed performance. Software is available for 
the EP-2A-79 for most all of the microcomputers including the popular CP/M, 
FLEX, HDOS operating systems. Write or call for specific hardware/software inter¬ 
facing. Driver packages available for F-8, 6800, 6809, 8080,8085, Z-80, 1802, 
6502 and 2650 based systems. 


EP-2A-79 115V 50/60 HZ.$169.00 

Personality Modules 


PM-0 

TMS2708. 

.$17.00 

PM-5 2716,2758.. 

.$17.00 

PM-1 

2704,2708 . 

. 17.00 

PM-5E 2816. 

. 35.00 

PM 2 

2732 . 

. 33.00 

PM-8 MCM68764 . 

. 35.00 

PM-2 A 

2732A . 

. 33.00 

PM-9 2764. 

. 35.00 

PM-3 

TMS2716. 

. 17.00 

SA-64-2 TMS2564 .... 

. 39.00 

PM-4 

TMS2532. 

. 33.00 

SA-64-3 2764 . 

. 39.00 


Optimal Technology, Inc / 29 

Phone (804) 973-5482 

Blue Wood 127 Earlysville, VA 22936 
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Get on the right Irah 

in floppies with new 



iah»* 

disk drives 




5W' from $399 list 
8" from $899 list 


TRAK — the way to go— in floppy disk drives. 

Whether you are just setting up your com¬ 
puter system, expanding it, or re-equipping — 
make it TRAK. 

With TRAK you get the finest of industry- 
standard disk drives, custom electronics and 
custom cabinetry. In your choice of office 
beige or silver gray. And other options like 
door locks, front bezels, write-protect switch, 
extender card and more. 

Drives with the industry’s fastest access time 

— from 3 to 5 ms. With up to 9200 hours 
MTBF. 40, 77, 80 track. Single or double den¬ 
sity. Single or double sided. Up to 1.6 Mega- 
Byte capacity. Single, dual or triple cabinets. 
With or without power supplies. And a TRAK 
exclusive — dual LED panel indicators for 
Power-On and In-Use. Convenient — as you 
know if you’ve ever left things “on” for long 
periods without realizing it. Compatible with 
TRS-80®, Heath/Zenith, Northstar, Apple II® 
and most S-100 based systems. 

Custom electronics — custom transformers 

— for 110VAC or 220VAC, 50 or 60 Hz. Fused 
for protection. With regulation for low rip¬ 
ple and constant output even with input vari¬ 
ation. Quiet convection cooling through vents 
on all cabinet sides without the need of noisy, 
bothersome fans. 

Low prices. Complete 5V4" drives list as low 
as $399, complete 8" drives as low as $899 list. 
And your TRAK dealer gives you the best of 
everything — in price and service, in or out of 
warranty. Standard TRAK warranty is 90 
days; 12 month extension available at extra 
cost. Check your dealer now for the right 
TRAK in disk drives — TRAK. 


For the name of your nearest dealer and 
full details, Call Toll-Free 1-800-323-4853 



or write: 



^388 


International inquiries invited. 
Dealerships available. 


microcomputer corp. 

1511 Ogden Ave., Downers Grove, IL 60515 

® TRS-80 is a registered trademark of Radio Shack, a Tandy Company 
® Apple II is a registered trademark of the Apple Computer Company 



$25 


*257 INTRODUCTORY 

FACTORY REBATE 

Buy from your TRAK dealer, then mail copy 
of sales receipt with TRAK serial number | 
and this coupon to TRAK. We will rebate i 
$25 direct to you as our way of welcoming ■ 
you to the TRAK drive family. 

| Name_| 

| Address_■ 

■ City_State_Zip_! 


- Offer expires April 1,1982. Limit one rebate per customer. 1 
^)ffer void where prohibited. 





































says, is a Nazi headquarters in which the 
player awaits interrogation and torture 
by the SS. The object is to escape the cas¬ 
tle. preferably with the war plans if you 
you can find them. You’re given a gun 
and ten bullets, and in the process of flee¬ 
ing from chamber to chamber can ac¬ 
quire such objects as a uniform, a bullet¬ 
proof vest, grenades and more bullets. 

Naturally, you meet with lots of Nazis 
along the way, who arc understandably 
hostile. You have two options: you can 
try to sneak by them or you can blow 
them away. 

Unfortunately, the latter is far more 
convenient. In fact, sneaking from one 
chamber to another mopping up Nazis 
cam become a game in itself. 

Most of the guards aren’t too bright. 
You can wait for them to walk right up to 
you and then pull out your gun and shoot 
them. Or you can sneak up behind them 
amd shoot them in the back. It’s especial¬ 
ly fun to waste them with a gre¬ 
nade—they turn into vapor right before 
your eyes. 

In some cases, the game actuailly en¬ 
courages you to kill the little Krauts. For 
instamce, a guard will sometimes sur¬ 
render, amd can hence be searched. Once 
the search is complete, you cam let him 
go—but he’ll immediately start chasing 
you again. It’s much easier to simply 
shoot him where he stands. 

I don’t care if it is just a little green 


figure on my computer screen. I have 
problems gunning down someone with 
his hands in the air. 

A spokesman for Muse says that author 
Silas Warner might give the player 
amother option in later versions of the 
program. But the centred problem re¬ 
mains: the program revels in death and 
violence. 

The problem is amplified by the fact 
that the program presents the user with a 
readistic situation. These airen’t globs of 
sinister ectoplasm from the far reaches of 
space; these are human beings, who can 
even be identified by nationality. The fact 
that they are Nazis—and therefore the 
bad guys—has nothing to do with it. Our 
sense of humanity cannot be improved 
by parodying those who, though once 
our enemies, are as much flesh and blood 
as we are. 

While I’m griping, I’ll raise one more 
objection: the gutteral language the Ger¬ 
mans speak. The escaping prisoner is 
met with such grunts as: “Achtung!” 
“Kaputt!” “Was ist das?” And, of course, 
“Schweinhund!” They sound more like 
something that crawled out of your toilet 
than like people. 

If you can step beyond the moral ques¬ 
tions, you’ll find that Castle Wolfenstein 
can be an intriguing game. Whether 
you’re using the keypad, joystick or pad¬ 
dles, you need to move quickly and shoot 
accurately. You also learn in short order 


that it often pays to think ahead and plan 
your strategy before you barge into a 
chamber. And once you’ve escaped from 
the castle, the program will offer you a 
different series of chambers. 

Eventually, if you’re persistent, you 
can move up the ranks from private to 
general or beyond (the documentation 
only tells you that the highest rank is 
???????) g ut t j le q Ues tj 0n remains. Can 
a program that encourages such stereo¬ 
typing and promotes killing be all that 
much fun? 

I think I prefer the ectoplasms from 
space. At least, I can convince my im¬ 
agination that they are truly evil. 

(Muse Software , 330 N. Charles St., 
Baltimore, MD. 21201. $29.95.) 

Eric Maloney 
Microcomputing magazine 


Apple-DOC 

Four-in-one package 
Lists, replaces variables 
And much more 
How many times have you been merri- 
ly programming away in Applesoft 
BASIC, assigning variables one after the 
other, only to later find out that you 




QEEE- 488) 



■Handles all IEEE-488 1975/78 functions 
■IEEE 696(S-100) compatible 
■MBASIC subroutines supplied; no BIOS 
mods required 

■3 parallel ports (8255A-5) 

■Industrial quality; burned in and tested 

(Dealer inquiries invited I 


'199 


S-100 


DSAA/ DIGITAL 

1524 REDWOOD DRIVE 
LOS ALTOS, CA 94022 1415) 966-1460 


MOVING? 

Let us know 8 weeks in advance so that you won't 
miss a single issue of Kilobaud Microcomputing. 
Attach old label where indicated and print new address 
in space provided. Also include your mailing label 
whenever you write concerning your subscription. It 
helps us serve you promptly. 


If you have no label handy, print OLD address here. 


n 


cs Name. 

* 


.Call. 


Address. 


t City. 


.State. 


Zip. 


print NEW address here: 


□ Address change only 

□ Extend subscription 

□ Enter new subscription 


□ Payment enclosed 

(1 extra BONUS issue) 

□ Bill me later 


Name. 


an. 


Address. 


□ 1 year $25.00 (Canada $27/Foreign $35, US funds) City. 


.State. 


Zip. 


Kilobaud Microcomputing P.O. Box 997 •Farmingdale NY 11737 
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carelessly assigned the same name to 
two completely different variables? 

How often have you wished you could 
print a list of every variable along with 
every line number on which the variable 
occurred? 

And have you ever wanted to change 
the name of a variable or literal 
throughout a program but decided it 
would be easier to work around the prob¬ 
lem rather than laboriously go through 
the program one line at a time looking for 
every occurrence? 

You can now do all this and more with 
a set of programs called APPLE-DOC by 
Roger Wagner. The package consists of 
three major programs called VARDOC, 
LINEDOC and REPLACE. And. if you 
order the disk version, you also get a 
bonus program called LISTER (as well as 
a few other features). The programs may 
be used with either ROM or RAM Apple¬ 
soft and are available for both tape and 
disk systems. 

VARDOC will produce a list of every 
variable used in an Applesoft program 
and all the line numbers that each oc¬ 
curred on. You may analyze all or a 
selected part of your program and output 
the results either to the screen or printer. 
As an added feature you may label each 
variable with a description (descriptor) of 
what that variable does. You are free to 
enter anything you wish with no restric¬ 
tions as to format, commas, quotes, etc. 
The Descriptor file is saved to disk and 
may be optionally printed to the screen or 
printer along with the variables. This is 
especially handy if you wish to document 
a program for another user. 

Furthermore, it makes possible the 
reduction of the use of REM statements 
in programs by creating files separate 
from the program itself. Think of the 
possibilities. Now you can document 
your programs in great detail without in¬ 
creasing the actual size of the program. 
Also, if you go back to modify a program 
six months or a year from now, you won’t 
be lost wondering what all those cryp¬ 
tographic variables mean. 

LINEDOC generates a list of every line 
that is called by a GOTO or GOSUB, as 
well as all the lines each is called from. 
Also, any line numbers called that are no 
longer in the listing are listed at the end of 
the table with an asterisk to alert the 
user. As with VARDOC, optional descrip¬ 
tors may be assigned to each line and 
printed along with the listing. If you have 
ever changed or deleted a subroutine and 
wondered if you had found and changed 
every referenced line, then LINEDOC is a 
programmer’s dream come true. 

REPLACE does just that. It can quickly 
and easily rename any or all occurrences 
of any variable or literal. You can change 
variable types, replace constants or refer¬ 
enced line numbers, replace any set of 
characters or BASIC statements with any 
other set or list all the line numbers a 
given string occurs on. The changes can 


be global or limited to just a few lines and 
can be made with or without reviewing 
the line being changed. As each line is 
presented, you have the option of chang¬ 
ing it or leaving it alone. 

Another handy routine in the 
REPLACE program is the Truncate & Re¬ 
place a Literal function. This function is 
rather like the Replace a Literal function 
except that it only replaces everything in 
the line from a desired point on. This 
feature is extremely useful for removing 
REM statements that occur at the end of 
program statements. REM statements 
that are the only contents of a line but are 
referenced by a GOTO or GOSUB may 
simply be truncated and replaced by a 
colon (:). In a large program of, say, 
8- 10K, the stripping of all the REM state¬ 
ments (in just the operational version) 
could result in a memory savings of 1 to 
2K, depending on the length and number 
of the REMs. Since the time taken to 
remove all the REMs is only a couple of 
minutes, you can maintain and update 
master versions which are full of REMs, 
and then strip them away for the opera¬ 
tional versions. 

All of the programs function very fast 
and without errors. It only takes 15-20 
seconds to document all the variables in 
a moderately-sized program, and the 
cross references are done even faster. 
The programs are easy to use. Just LOAD 
the program you want to document and 
execute the APPLE-DOC routine you 
wish. When finished, your program is re¬ 
stored in memory intact and ready to 
save or run. If you’re using the tape ver¬ 
sion, you’ll have to type in various PEEKs 
and POKEs before loading and running 
the programs. Although only the disk 
version was tested. I’m sure the little ex¬ 
tra effort the PEEKs and POKEs take 
would be more than offset by the savings 
of time and energy APPLE-DOC affords. 

The reference manual that comes with 
the programs is reasonably well done, 
and the operation of the programs is self- 
explanatory. Information is given on 
modifications for different printers and 
an explanation of the mechanics of the 
programs is presented for those of us who 
have to know how things work. 

As mentioned earlier, disk users re¬ 
ceive several little bonus programs on 
the same disk. The main program is 
called LISTER and it does just that. It 
LISTS all or part of your Applesoft pro¬ 
gram to either a printer or a disk text file. 
When listing to a printer, the program 
makes full use of your printer’s maxi¬ 
mum line width and prints a nice title 
banner at the top of the first page. By list¬ 
ing to a text file you can edit the program 
listing with some of the text editors that 
are available, or you can execute the pro¬ 
gram into other Applesoft programs. If 
you have, for example, a sort routine in 
one program that you want to use in 
another, simply list that part of the pro¬ 
gram as a text file and then execute it into 


your other program. 

The other goodies that come on the 
disk are really promotional demos for 
Roger’s Easel, a low-resolution color 
sketch program that uses the game pad¬ 
dles to draw pictures with Apple’s low- 
resolution graphics feature. The program 
allows you to save the pictures to either 
tape or disk and then link your graphics 
to your own Applesoft and Integer pro¬ 
grams. Anyone interested in games and 
educational programs might want to look 
more closely at this package. 

As of this writing, the price of APPLE- 
DOC has been increased from $24.95 (a 
great bargain) to $34.95 (still a bargain in 
today’s economy). Included is another 
program module called CONDOC, which 
is supposed to document all numeric 
constants. Although the version re¬ 
viewed here did not have this feature. I’m 
confident that CONDOC will perform as 
well as the others. All in all, whether 
you’re just a budding novice or an ex¬ 
perienced programmer, APPLE-DOC will 
prove to be an invaluable addition to your 
library. 

(Southwestern Data Systems, PO Box 
582-s, Santee, CA 92072.) 

Gary R. Keenliside 
Chino Valley, AZ 
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Software for 

NorthStar 

Users 


BXPBNSE PROFILE *29.95 

Now a program that really helps at 
income tax time. It summarizes 
expenses by categories and by 
person. Makes SEPARATE vs JOINT 
TAX RETURN comparisons simple. 

Promotes frequent review of 
spending habits. Guided by MENUS, 
add new expenses, categories, and 
users anytime. Quickly search to 
any item to make changes Store 
expenses on disk automatically. 


DYNAMIC BUDGET 129.95 

Cope with rapidly changing economic 
conditions. Forcast effects of 
INFLATION on your family. CALENDAR 
built-in so recurring items like 
rent entered only once. 

Monthly listings of expenses, 
income, and balance. Change or add 
items anytime, data automatically 
stored on disk. 


PATHFINDER DISASSEMBLER 122.50 

Z80 or 8080 code. Pauses at each 
jump or call to allow you to follow 
program or continue straight 
ahead. Printer Sc video output. 


KID MATH 117.50 

Math drill. Watch speed, accuracy 
and confidence grow. 


TAX FORMS 149.50 

Fills out 1981 federal personal tax 
forms. Uses almost any printer. 
Write for details. Avail. Feb 82 


claw puid In U S MD residents add 5% tax 


The Software Connection ^302 

^ 10703 Meadowhill Rd. 

Dept KB Silver Spring, MD 20901 
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You can pay more — 
But you can’t get more! 



Model III 16K 

$839 

Model III 48K 
2 disc & RS232C 

$2100 


U! 


§ 


Color Computer 4K 

$310 

w/16K Ext. Basic 

$459 


BUY DIRECT. These are just a few of our great 
offers which include Printers, Modems, Com¬ 
puters, Peripherals, Disc Drives, Software and 
more, call toll free 1 - 800 - 343-8124 



We have the lowest Gomi 
possible fully " w \li 

warrantee!) prices r 1 '*? 

and a lull complement lree 2 c ^°J ieo , f oaa 
ol Radio Shack Software, ymeton. ma 01460 

617 • 486 • 3193 . 


BACK ISSUES 


KM3006—Single back issue 

before July 1980.$3.00 

KM3507—Single back issue 

July 1980 on.$3.50 

KM0005—5 your choice... . $10.75 

Add $1.00 per magazine for shipping. 

KM0010-10 your choice.... $16.00 
KM0025-25 your choice.... $27.00 
KM 1025-25 our choice.$14.00 


Add $7.50 per order for shipping. 


•FREE BACK ISSUE CATALOGS 

are yours for the asking. . . specify 73 
Magazine, and/or Kilobaud Microcom¬ 
puting, back issue catalog when you 
send your name and address to us on a 
postcard. 


wabasH 

When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 
Call Free: (800) 235-4137 



kilobaud _ 

MICROCOMPUTING 


BINDERS & FILE 



CASES 

order 

yours 

today 


Orgonize and protect your valuable bsues of KILOBAUD 
MICROCOMPUTING with these handsome dork blue magazine 
binders or file cases. Eoch holds 1 full year of KILOOAUD 
MICROCOMPUTING and has the magazine logo stamped in 
gold. An all metal mechanism in the binders allows easy con¬ 
sultation of any Issue without removal. Please state years 
1977 through 1962. 

Binders, $7.50 each 3 for $21.75 6 for $42.00 
File Coses, $5.95 eoch 3 for $17.00 6 for $30.00 
Send check or money order only to: 

KILOBAUD MICROCOMPUTING BINDERS 
P.O. Box 5120, Phila., PA 19141 

Allow 6-fl to* d*li»**r Pi*oi« no C O D o*dwn no phono o*d*n 


PERSPECTIVES 

(continued from p. 194) 

computer as an everyday tool, it could be 
the biggest market ever for the sharp pro¬ 
gram writer. If you have programs for 
farmers, you should contact the Coopera¬ 
tive Extension Service headquartered at 
the land-grant university in your state. In 
most states, there will be a farm manage¬ 
ment specialist on the extension service 
staff and he can tell you which of the 
specialists is responsible for developing 
computer education for farmers. 

Find out from him what services are 
currently offered or planned. Often, the 
state Extension Service economist will 
be developing programs for agriculture. 
If so, he can send you some information 
that would help you get a handle on how 
to serve the agricultural market. 

Don’t worry about competition from 
other programmers. Farming is so vast 
and so hungry for new management 
methods that there will be plenty of busi¬ 
ness for all.l 


MICRO QUIZ 

(from p. 8) 

Answer: 

Line 140 is executed 4 + 3 + 2 + 1 times. 
Since the test in line 140 can fail every 
time (if the elements of A are in ascend¬ 
ing order), line 150 can be executed a 
maximum of ten times. 


CLAJTI FI EDS 


Classified advertisements are intended for use by persons desiring to buy, sell or trade used com¬ 
puter equipment. No commercial ads are accepted. 

Two sizes of ads are available. The $5 box allows up to 5 lines of about 35 characters per line, in¬ 
cluding spaces and punctuation. The $10 box allows up to 10 lines. Minimize use of capital letters 
to save space. No special layouts allowed. Payment is required in advance with ad copy. We can¬ 
not bill or accept credit. 

Advertising text and payment must reach us 60 days in advance of publication (i.e., copy for 
March issue, mailed in February, must be here by Jan. 1). The publisher reserves the right to refuse 
questionable or inapplicable advertisements. Mail copy with payment to: Classifieds, Kilobaud 
Microcomputing, Peterborough, NH 03458. Do not include any other material with your ad as it 


may be delayed. 


Wanted: Need documentation/manuals for a 
MITS Altair PROM programmer, card #8800 
PPRG-INT Rev 0. Chris Lyons, 15620 N. 24th 
Ave., Phoenix, AZ 85023. 602-942-7224. 


For sale: 14 programs for the APF imagina¬ 
tion machine. They are all on cassette tapes. 
Write: R. Eisman, 68 Kelly Road, So. Wind¬ 
sor, CT 06074. 


Must sell: SWTP- CT-82 terminal, 6800 com¬ 
puter, three 4K cards, AC-30 tape I/O, PR-40 
printer and I/O. Gimix 16K card, Exatron 
dual stringy-floppy, Computer Aid 3M3 data 

cartridge recorder—never used, mi sc. extras, 

TSC 6800 software, Wintek 6800 CPU card. 
Items are in storage, used, functional and 
clean. $1000 takes all or offer? A.N. Hicks 11, 
POB 4508, Santa Clara, CA 95054. SASE for 
details. 


For sale or trade: S-100 boards, ICs, power 
supplies, magazines, too many to list here. S. 
Rajabzadeh, 2666 Paganini Ave., San Jose, 
CA 95122. 408-238-2969. 


Byte 9/75 to 9/80, 61 copies; Interface Age 
9/76 to 1/80, 40 copies. All mint. Best offer 
over $100, $50 resp. A.L. Nagy, 4247-2 Briar- 
wood, Independence, KY 41051. 606-371-7293. 


TRS-80 user’s group gives FREE sample 
newsletter. Reviews programs right for YOUR 
needs. Avoid ripoffs. Send 37<t stamped SASE. 
Software Review(TM), 92 Washington Ave., 
Cedarhurst, NY 11516. 


Line Printer VII for sale. Like new. Manual and 
cable for connection to Model 1 E/I included. 
$300. Jane Caldwell, PO Box 160, Demopolis, 
AL 36732. 205-289-0756. 


Free machine-language monitor for Elf II. 
Does all that the Netronics monitor does plus 
more and uses the terminal, not the hex 
keypad. Runs in 1.25K and can run from a 
PROM. Has a 300 baud software UART and a 
parallel printer out routine. Please send name 
and address with $2 to cover reproduction and 
mailing to: John Ware, 2257 6th Ave., Ft. 
Worth, TX 76110. 


IBM 2970 Selectric I/O computer terminal 
$325, 35 Teletype $60. Call 608-582^124 for 
Kurt. 


For sale: Infoton 1-100 terminal, 80x24 
chars., block mode and function keys, $1000. 
Expandoram II memory board, 64K, $320. 
Z-80 computer, S-100 bus, provision for 3 
more S-100 cards. One serial/two parallel 
ports, EPROM programmer 2716/2708, 4K 
static RAM, hex keypad, six digit display, 4K 
monitor, $350. Paul Kozlenko, Whitby, On¬ 
tario, Canada. 416-668-7269. 
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WE HAVE IT! 



TOMORROW’S 
COMPUTERS NOW! 

from 

Cromemco 


System Two — 64K-Z2 with dual¬ 
sided mini floppies (780K), List $4,695 . . . $3549. 

THE INDUSTRY’S MOSTADVANCED MICROCOMPUTER 

The Cromemco Z-2D Computer System typifies the 
complete professional quality of Cromemco products. 

The Z-2D is designed as a powerful but economical 
dedicated computer for systems work. You will find its 
flexibility adapts it to your job whether you’re in industry, 
engineering, business, instrumentation, or education. 

Be sure to contact us if you’d like further information about 
any Cromemco product. 



COMPUTER SYSTEMS 

CS-0 Computer System w/SCC & MCB-216, 

List $1295 .$1,099 

CS-0/0 Computer System 780 SCC CPU, 64KZ, 16 

FDC, List $2,995 .$2,595 

DDF Dual Double-Sided 5" Drives for CS-0, 

List $1,295 .$1,099 

Z-2H Hard Disk Computer System, List $9,995 $8,495 
A combination of the 64K System 2 with dual double-sided mini 
floppies and an 11-megabyte hard disk. A complete system! 

HDD-11 llMegabyte Hard Disk System, 

List $6,995 .$5,945 

Single drive system 


HDD-22 22Megabyte Hard Disk System, 

List $11,995 .$10,195 

Dual drive system 

System Three — features 4MHz CPU, with 64K of 
RAM, List $7,995 .$6,795 

Dual-sided PerSci 8" floppy disk drives, RS232C Interface 

PRINTERS 

Line Printer, List $3,195 .$2,715 

180 characters/sec., 132 cols., 18" platen 

Line Printer, List $1,695 .$1,439 

60 characters/sec., up to 132 ch/line, 12" platen 

Letter Quality Printer, List $3,495 .$2,969 

55 characters/sec., 15" platen, tractor-feed 


CROMEMCO BOARDS 

SCC Single Card Computer, 

List $495 .$382 

ZPU Z-80 CPU 2/4MHz, List $395 . . . $335 
48KTP 2 Port 48K Memory, 

List $1495 .$1269 

16KZ Dynamic RAM Memory, 

List $495 . $419 

64KZ Dynamic RAM Memory, 

List $1195 .$995 

16FDC Disk Controller, DD, 

List $595 .$499 

8K Bytesaver II Prom Programmer, 

List $295 .$249 

32K Bytesaver Prom Card for 2716s, 

List $345 .$295 

TU-ART I/O Interface, List $345 .... $249 
D + 7A Digital/Analog Interface, 

List $295 .$210 


8PIO 8 Port Parallel Interface, 

List $245 .$209 

4PIO 4 Port Parallel Interface, 

List $395 .$335 

QDRT 4 Channel Syn/Asyn Interface, 

List $595 .$499 

IOP Intelligent I/O Processor, 

List $695 .$589 

PRI Printer Interface Card, List $245 . $209 
16KPR 16K Prom Memory Card, 

List $245 .$209 

CGI TV Dazzler, List $395 .$335 

SDI Hi-Res Color Graphics, List $795 $675 

EXC-2 Extender Board, List $65.$38 

WWB-2 Wire Wrap Board, List $65 . . . $38 

CROMEMCO SOFTWARE 

(Specify 8" or 5 '/*") 

CROMIX Multi-User, List $595 .$249 


FDA Macro Assembler, List $295 .... $249 
FDB 16K Extended Basic, List $195 . . $165 
FDC COBOL Compiler, List $595 .... $299 
FDF Fortran IV Compiler, List $295 . . $179 
FDR RATFOR includes Fortran IV, 

List $395 .$335 

STB 32K Structured BASIC, 

List $295 .$249 

SGS Super Dazzler Graphics, 

List $595 .$299 

DBM Data Base Management w/Report, 

List $395 .$249 

WPS Word Processing System, 

List $295 .$249 

TSS Trace System Simulator, 

List $195 .$95 

WRMR Writemaster Word Processing, 

List $595 .$499 

SLMR Slidemaster, List $595 .$499 


Mini Micro Mart, Inc 

943 W.GeneseeSt. Syracuse, N.Y. 13204 (3151422-4467 


TWX 710-541-0431 















































Computers,Disk Systems 



T £MJTH 


data 

systems 

Z89-FA 

List $2895 

OUR PRICE 

$2395 


Z-89GA With Supercalc & Micro Soft basic 


List $2595, Less Disk.$2149 

A-87 Two Drive 

Minifloppy System List $1195.$989 

Z-47DA.$3695 

8” Two Megabyte Disk System 

List $3695.$3059 


INTERSYSTEMS 


SUPERBRAIN 


MORROW 



64K Double or Quad Density units available. Uses 
two Z-80 CPU’s. Commercial-type terminal with 
12” monitor. Dual double density minifloppies. 
Over 350 kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, I/O ports 
standard. Comes with CP/Mtm 2.2 operatina sys¬ 
tem. MiniMicroMart can supply a wide range of 
CP/M development and application software. 

w/64K Double Density, List $3495 .. $2869 
w/64K Quad Density, List $3995.$3395 


THINKER TOYS® 
DISCUS M26™ 


26 megabytes of 
formatted storage 
List $4495 


loW$3795 



THINKER TOYS® 
DISK SYSTEMS 

Now includes CP/M® 2.2 


formerly ITHACA AUDIO 

The new Series II CPU Board features a 4 MHz 
Z-80A CPU and a full-feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68 cfm fan). DPS-1. List $2195 qall FOR PRICE 



COMPLETE SYSTEM with InterSystem 64K 
RAM, I/O Board and double density disk 
controller board. List $3795 

CALL FOR PRICE 



NEW! 

I •iCromemeo 

SYSTEM ZERO/D 


A complete 64K Computer with Double 
Density Disk Controller . List $2995 

OUR PRICES2545 

Companion Disk drive for above — 

Quad Density — Total of 780 Kilobytes of 
storage on the two drives. List $1295 

OUR PRICE SI 099 

Only $3644 for a complete 64K Disk System 



Discus 2D, List $1095.$898 

Discus 2D, dual-drive. List $1875.$1549 

Discus 2 + 2, A&T, List $1495.$1239 

Dual Discus 2+ 2, A&T, List $2575.$2137 


All Morrow floppy disks include CP/M * 2.2 
and Microsoft Basic 80 

MORROW 



List $3695 


DISCUS M-10 our price 
10 Megabyte 

Wirchester VOUCJO 



HP-125 $3149 


F.O.B. shipping point. All prices subject to change and all 
offers subject to withdrawal without notice. Advertised prices 
are for prepaid orders. Credit card and C.O.D. 2% higher. 
C.O.D. may require deposit. 


NEW! CR0MIX 
FROM CR0MEMC0 

A New UNIX Like 
Disk Operating System, 

With true multi-user, 
multi-tasking capabilities 
List $295 . OUR PRICE $249 


NEW! DOUBLE DENSITY 
CONTROLLER BOARD 


FROM CROMEMCO 

With built-in diagnostics 
16 FDC Controller 


List $595 


OUR PRICE $499 


- WRITE FOR FREE CATALOG - 


Mini Micro Mart, Inc. 


943 W.6enesee St. Syracuse, N.Y. 13204 
** 226 (315)422-4467 TWX 710 541-0431 














































Terminal. 


and 


Tram 


data 
systems 

Z19 Video Terminal 



List $995.... 

OUR PRICE 

$739 


Limited Time 


Intertec 

INTERTUBE III 

List $995 ONLY $749 

12" display, 24 x 80 format, 18-key numeric 
keypad, 128 upper/lower case ASCII charac¬ 
ters. Reverse video, blinking, complete cursor 
addressing and control. Special user-defined 
control function keys, protected and unpro¬ 
tected fields. Line insert/delete and character 
insert/delete editing, eleven special line draw¬ 
ing symbols. 


TELEVIDEO TVI-912C 



Upper and lower case, 15 baud rates: 75 to 
19,000 baud, dual intensity, 24 x 80 character 
display, 12 x 10 resolution. Numeric pad. Pro¬ 
grammable reversfble video, auxiliary port, 
self-test mode, protect mode, block mode, 
tabbing, addressable cursor. Microprocessor 
controlled, programmable underline, line and 
character insert/delete. "C" version features 
typewriter-style keyboard. List $925 

920C (with 11 function keys. 6 edit keys and 
2 transmission mode keys. List $995 CALL 


HAZELTINE 1500 


PAPER TIGER* 

k i 



1410 w/numeric keypad. List $900^.CALL 

1420 w/lower case and numeric pad .... CALL 

1510, List $1395 .CALL 

1520, List $1650 .CALL 


SOROC 



IQ-120 

List $995 

SPECIAL 

$729 


IQ 130, List 699. 599 

IQ 135. 749 

IQ 135G.799 

IQ 140, List $1495.. SPECIAL $1149 

CENTRONICS 

704-9 RS-232 180cps.$1595 

704-11, parallel, friction, tractor.CALL 

NEW 737, parallel, friction, tractor.CALL 

739-1, List $995.689 

739-3, List $1045 . 839 

779-2, w/tractor (same as TRS80 Line 
printer 1) List $1350. 799 

NEC SPINWRITER™ 



Terminal/Keyboard as well as 
RO Printer Only models available. 

CALL FOR PRICES! 


IDS 445 PAPER TIGER.$698 

IDS 445G PAPER TIGER 
Buffer w/graphics option, incl. buffer... $789 
NEW IDS 460/560 
QUALITY PRINTING AT MATRIX 
SPEED - LOGIC SEEKING 
PROPORTIONAL SPACING 
w/auto test justification 

IDS PAPERTIGER 460, List $995.$845 

IDS PAPERTIGER 460G, List $1094.$929 

IDS 560G, List $1394.$1139 

TRS-80 cable.$49 

TI-810 



Tl 810 Basic, List $1645.$1349 

810 serial & Centronics-style parallel 

interface, List $1745.$1429 

Tl-820w/lower case List $1995 .$1645 

Tl-820w/full ASCII, forms control, 

compressed print.List $2150 . .$1795 

TI-745 Complete printing terminal 
with acoustic coupler, List $1695 .... $1399 

ANAD0C 

DP9500 / DP9501 PRINTERS 

DP-9500. List $1650 . $1349 

DP-9501, List ST650 . $1349 


OKI DATA 

Microline 80 List$599 ONLY $499 

Tractor Feed Option. $109 

Serial interface. $ 99 


Epson MX-80 FTList $745.$599 

Epson MX-80 List$645. $499 


950C, List $1195.CALL Above prices reflect a 2% cash discount (order prepaid prior to shipment). Add 2% to prices for credit 

card orders, C.O.D.'s, etc. Prices are f.o.b. shipping point. Prices are subject to change and offers 
subject to withdrawal without notice. WRITE FOR FREE CATALOG. 


MiniMicroMart, Inc. 


943 W.Genesee St. Syracuse, N.Y. 13204 (315) 422-4467 

TWX 710-541-0431 


VISA' 





















































By Lloyd Dinkins 


PERSPECTIVES 

Down on 
The Farm 


Farming Is 
A New Market 
For Programmers 


America’s largest and most important 
industry is emerging as potentially the 
biggest computer market, but it has few¬ 
er than 200 good programs. 

That industry is farming. Good pro¬ 
grammers in the next few years should 
find a bumper harvest of opportunity 
among farmers and ranchers. A recent 
survey shows that almost four percent of 
the nation’s farmers already own micro¬ 
computers, with the number rising rap¬ 
idly to a projected 50 percent by 1987. 

But programmers must study this 
market before trying to write software. 
Farming has special tax laws, payroll 
procedures and other unique business 
practices. The average program that fits 
a hardware store or small service com¬ 
pany is of little use in agriculture. 

This ground-level market also offers 
the chance to customize programs. Since 
no two farms are alike, many farmers will 
want custom software. At the least, pro¬ 
grams should permit user modification 
or special configurations. 

Here is a partial list of areas in which 
new, farm-specialized programs might 
be written: 

• land measurement and management: 

• keeping track of the many supply 
items used in farming, such as fertilizers, 
pesticides, seed and fuel; 

• livestock feeding rations to optimize 
profits; 

• soil fertility management for most cost- 
efficient plant nutrition; 

• commodity price trends and analyses; 

• crop-marketing alternatives for best 
profit; 

• tax management under the special 
laws that apply to farmers; 

• management of t he many on-farm pro¬ 
cessing operations, such as cotton gin¬ 
ning, grain drying and feed mixing 
plants; 

• loan-application information process¬ 
ing; 

• loan interest management; and 

• selection of government program op¬ 
tions. 
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And, since computer programs are de¬ 
ductible business investments, the 
prices of such software need not be set at 
some poverty level. If your programs can 
do a job for a farmer, they should com¬ 
mand a decent price. 

As with any field focused on agri¬ 
culture, regional differences must be 
accounted for. A program for manage¬ 
ment of potato production in Maine 
would have no value in the High Plains of 
Texas, for example, where there’s hardly 
enough rainfall to boil a potato, let alone 
grow one. 

These regional differences also extend 
to on-farm computers. Farmer-owned 
machines in the South and Midwest are 
mostly from Radio Shack. In the West, 
the Apple seems to be the favorite brand, 
with Heath/Zenith catching up on RS 
and Apple in the East and North. Most 
farm computers have at least one floppy 
disk drive. 

The agricultural computer market 
probably will want BASIC programs in 
the foreseeable future, although some 
uses might be suited for machine-lan¬ 
guage software. 

Keep in mind the several branches of 
farming, too. The categories shown in 


Crops 

• Row crops such as corn, soybeans 
and cotton 

• Small grains such as wheat and rice 

• Forage crops—hay and silage 

• Horticultural crops such as fruits and 
vegetables 

Livestock 

• Beef cattle 
cow-calf producers 
feeders 

• Dairy cattle 
milk producers 

herd replacement operations 

• Hog producers 

Table 1. 


Table 1 give a broad-brush view, and are 
not necessarily the only way to define the 
different farming enterprises. Also, there 
are minor branches such as those pro¬ 
ducing sheep and poultry. 

Add to these the many processing 
steps required for crops and livestock, 
and you begin to see just how big ag¬ 
riculture is. These processing phases 
include grain drying and handling, meat 
packing, soybean and cottonseed crush¬ 
ing, and many, many other post-har¬ 
vest operations. 

No Hayseeds 

In case you have the old idea that 
farmers are a bunch of dummies, you 
may want to brush up and enter the 
20th century. 

Proportionately more college degrees 
are held by commercial farmers (i.e., 
350 acres or more) than by white-col¬ 
lar workers; agriculture in its widest 
sense generates more dollars than the 
auto, steel and communications indus¬ 
tries combined; and farmers are innova¬ 
tive, technology-oriented businessmen 
willing to try new methods. 

In case you’re wondering if farmers can 
afford to buy programs, look at their fi¬ 
nancial statistics for 1980 (latest year 
available): The $140 billion totcil they 
spent on production expenses translates 
into a record $56,000 per-farm average. 

They spent about 16 percent ($21 bil¬ 
lion) on farm “services,” including rent, 
custom-hired work, veterinary services, 
breeding fees, insurance, marketing ex¬ 
penses and hired transportation. Ten 
percent of U.S. farmers’ production ex¬ 
penses were for autos, trucks, tractors 
and other machinery (surely, they could 
fit in a few $5000 computers). 

When agriculture adopts the micro- 

(continued on p. 190) 


Lloyd Dinkins publishes the Computer 
Farming Newsletter, PO Box 22642 , 
Memphis , TN 38122. 
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printer. 


New Microbuffer II lets you use your printer 
without tying up your computer. 


Time. As an important resource 
it shouldn’t be wasted. One 
such waste is in printing, where 
your computer must wait for 
your printer. Now there’s a way 
to eliminate this waste. 

Introducing the 
Microbuffer ][™, a buffered 
parallel printer interface for the 
Apple F computer with 16K 
characters of memory (user ex¬ 
pandable to 32K). It accepts 
data as fast as your computer 
can send it, allowing you to use 
your computer while the 
Microbuffer ][ is in control of 
your printing. 

The Microbuffer ][, compatible 


with Applesoft, CP/M'" and 
Pascal, comes with complete 
print formatting features as well 
as advanced graphics dump 
rouiines for most popular 
graphics printers. 

The Snapshot™ option per¬ 
mits you to dump the text 
screen or graphics picture to 
the printer while any program is 

A1ICROBUFFERH 

MU 


running — without mteruption 
The 16K Microbutfer ][ is 
available for $259. And the 32K 
version, for $299. The Snapshot 
option is $69. 

So why waste time while your 
computer waits for your printer? 
Ask your computer dealer for 
the Microbuffer ][ or call us for 
the name of a dealer near you 

Microbuffer 1 and Snapshot are trademarks of Practical 
Peripherals, Inc 

CP/M is a registered trademark of Digital Research Inc 
Apple I is a registered trademark of Apple Computer 
Inc 

PRACTICAL PERIPHERALS. Inc. 

31245 La Baya Drive 

Westlake Village. California 91362 ^311 

(213) 706-0339 


















Elephant™ floppies. 

They're guaranteed to meet or beat every indus¬ 
try standard for quality. They come standard with 
reinforced hub rings at no extra cost. They come 
in every popular 514"model, in both hard and 


soft sector. And they sell at some of the lowest 
prices in the business. 

Elephant Flexible Disks. 

They're heavy duty. They work for peanuts. 
They never forget. Get yourself a trunkful. 


HEAVY DUTY DGKS. 

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 ^355 

Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 









